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SUMMARY
1. Steer calves purchased in the fall and full-fed in dry lot 
until finished for market proved in three different years to be 
more profitable for the producer than yearlings or two-year-old 
steers. A  longer time was required to fatten the calves, but they 
required less feed for the hundredweight of gain, sold on a higher 
market and returned a greater margin over feed costs.
2. The yearling steers proved to be more profitable than the 
two-year-olds altho the margin was close in each of the three 
years.
3. The two-year-old steers made greater gains during the fin­
ishing period than the calves and slightly greater gains than the 
yearlings during two of the three comparisons. However, the 
two-year-olds required more feed for the hundredweight of gain, 
sold for a lower price than the calves in all three years and lower 
than the yearlings in two of the years and returned less margin 
over feed cost than the calves or yearlings.
4. In determining the age of cattle to purchase for the feed 
lot, one must consider many factors and remember that when 
the relative prices of the cattle and feeds change that new profit 
and loss alignments are inevitable.
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Relative Efficiency o f Calves, 
Yearlings and Two-year-old 
Steers for the Producer*
By C. C. Culbertson, John  M. Eward
AND W. E. HAMMONDf
Shall it be calves or yearlings or two-year-olds? This is a big 
problem with many prospective cattle feeders in Iowa who buy 
cattle in the fall and finish them for market. Naturally, every 
feeder wants to buy the kind of cattle that will return the most 
profit.
I f we choose steer calves weighing around 400 pounds in the 
fall, how long shall we feed them? To what weights may they 
be carried with best chances for profit? It will take 10 to 12 
months to finish these calves at 900 to 1,200 pounds weight. 
Should we not sell them after they have been on feed five or more 
months? ,
The yearling feeding steers weighing around 600 pounds at 
the start can be finished in less time than the steer calves, so it 
may be better to buy these.
On the other hand, two-year-old 800 to 1,000 pound steers 
can be fed during the winter when the farm work is light and 
they will be ready to go to market after three or four months of 
feeding.
Apparently, then, thfere are both advantages and disadvan­
tages in feeding each kind of cattle. In studying the problem 
further, one might raise these questions: How much feed will it 
take to finish cattle of different ages? Which kind will make the 
most economical gains? Will the selected ones be finished at a 
time when the market is relatively high? How will the younger 
cattle gain during the hot weather of July and August?
OBJECTS OF THE EXPERIMENTS
1. To find out the relative economy of feeding two-year-olds, 
yearlings and calves for market.
2. To determine to what weights cattle of different ages may 
be carried with best chances for profit.
*The research work reported in this bulletin is a contribution from the Iowa Agri­
cultural Experiment Station to the national cooperative project, “ A  Study o f the 
Factors Which Influence the Quality and Palatability o f Meat.”  This bulletin has 
special reference to the influence of age on the production of beef. Ail phases o f this 
Project have been conducted, insofar as possible, in accordance with, the recommen­
dations (September, 1924—revised February, 1928) o f the National Committee. The 
cooperative agencies are: National Livestock and Meat Board, United States Depart- 
of Agriculture and the State Agricultural Experiment Stations.
® meat studies of this project are reported in Experiment Station Bulletin No. 
influence of the Animal’s Age on the Quality and Palatability of Beef.”
TWith the collaboration of C. F. Bassett.
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3. To note the feed consumption, gains of the cattle, feed re­
quirements, finish, market value, shrinkage in shipping and yield 
and character of the carcasses of cattle of different ages.
METHODS OF EXPERIMENTATION
I. Duration of Experiment
The 1925-26 experiment started Dee. 15, 1925, and continued 
until Oct. 11, 1926, when the calves were marketed after a feed­
ing period of 300 days. The two-year-old steers were marketed 
after a 120-day feeding period and the yearlings after a 210-day 
period.
The 1926-1927 experiment started Dec. 30, 1926, and continued 
until Sept. 26, 1927, when the calves were marketed after 270 
days on feed. The two-year-old and yearling steers were mar­
keted after a 120-day feeding period. '
The 1927-28 experiment started on Nov. 26, 1927, and contin­
ued until July 23, 1928, when the calves were marketed after a 
feeding period of 240 days. The two-year-old and yearling steers 
were marketed after a 160-day feeding period.
II. Animals Used— Steers
A description of the two-year-old steers, yearlings and calves 
used in each of the three experiments is given in Appendix A.
III. Animals Used—Hogs Following
A description of the kind and number of hogs used to follow 
each group of steers, the rations fed these hogs and the kindred 
information is given in Appendix B.
IV. Allotment Considerations
In the experiments reported for the three years, the cattle of 
the different ages graded from “ good to choice”  to “ choice,”  the 
outstanding differentiation among lots being the age. The cattle 
within the various groups were uniformly comparable in weight, 
condition (degree of fatness) and outcome (estimation of grader 
as to how animals would gain and develop under similar treat­
ment).
V. Housing "and Yards
The animals were housed in a long experimental feeding barn 
which was partially open on one side. The space in this barn 
allotted to each group of cattle, the size of the outside yards and 
other details are given in Appendix C.
VI. Weights of Animals on Experiment
One group and two individual weights, respectively, were 
taken on the steers for three consecutive days at the beginning
5
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of each of the three experiments. One individual and two group 
'weights were taken on the steers at the close of each experiment. 
Group weights were taken on the cattle at the end of each 30-day 
period.
The hogs following the steers, as well as the check group of 
|hogs, were weighed in the same manner.
All weights on both the cattle and hogs were recorded, begin­
ning at 9 a. m.
VII. Rations Fed and Methods of Feeding
1925-26 Experiment
All groups were fed the following rations.
Group A—Two-Year-Olds (Lot VII) Standard Corn Belt—  
Alfalfa Hay Ration. Shelled corn, mixed, mostly yellow, hand- 
full-fed twice daily; linseed oilmeal hand-full-fed in two equal 
[feeds on the shelled corn in amounts per head daily as follows: 
1.0 pound first 30 days; 1.5' pounds second 30 days; 2.0 pounds 
[third 30 days; 2.5 pounds fourth 30 days; alfalfa hay hand-full- 
Ifed twice daily; and block salt self-fed.
Group B—Yearlings (Lot IX ). Same as Group A  except 
[that the linseed oilmeal was fed in amounts per head daily as fol­
lows: 1.0 pounds first 30 days; 2.0 pounds thereafter.
Group C— Calves (Lot X). Same as Group B.
Three well-grown, thrifty pigs followed each group of steers 
I for the first 120 days. After the two-year-old cattle were shipped 
■the pigs were changed and two pigs followed the yearlings and 
I steer calves until they were marketed. These pigs were allowed 
■as much shelled corn as they would take twice daily and still 
| 1 clean up ’ ’ the grain from the droppings of the steers. In addi­
ction, three-tenths of a pound of meat meal tankage per pig daily 
■ was allowed on the shelled corn of the night feed. Block salt 
I was kept before the pigs in a self-feeder.
| A check lot of pigs, which did not follow the steers, was fed 
I in dry lot. These pigs received shelled corn (taken from the 
i same bin as the steers’ corn) self-fed, meat meal tankage self-fed 
1 and block salt self-fed.
1926-27 Experiment.
All groups were fed the following rations:
Group A—Two-Year-Olds (Lot VI) Standard Corn Belt—  
| —Alfalfa Hay Ration. Shelled corn, mixed, mostly yellow, 
( hand-full-fed, twice daily; linseed oilmeal, hand fed twice daily 
I on the shelled corn as follows: 1.5 pounds, first 30 days, 2 pounds 
I second 30 days, 2.5 pounds third 30 days and 3 pounds fourth 30 
I days; alfalfa hay hand-full-fed twice daily; and block salt, self- 
I fed.
Group B—Yearlings (Lot X ). Fed the same as Group A.
Group C—Steer Calves (Lot XI). Fed the same as Group A.
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Three thrifty well grown pigs followed each group of steers 
for the first 120 days. After the two-year-old and yearling cat­
tle were shipped the pigs were changed, and two pigs followed 
the steer calves until they were marketed. These pigs were han­
dled similarly to those of the previous year except that a supple­
mental mixture (tankage 50 linseed oilmeal 50, total 100 pounds) 
was hand fed at the rate of 0.3 pound per pig daily in place of 
tankage.
1927-28 Experiment
All groups were fed the following rations.
Group A— Two-Year-Olds (Lot I) Standard Corn B e lt-  
Corn Silage Alfalfa Hay Ration. Shelled corn, mixed, mostly 
yellow, hand-full-fed, twice daily; linseed oilmeal, 2 pounds per 
head daily in 2 equal feeds on the corn silage (beginning sixty- 
first day raised to 3 pounds); com silage hand-full-fed, twice 
daily; alfalfa hay (second cutting, fairly green, choice) self-fed 
plus block salt, self-fed; and mineral mixture A # self-fed.
Group B Yearlings (Lot II). Fed the same as Group A.
Group C Calves (Lot III). Fed the same as Group A, ex­
cept that the corn silage was discontinued on the one hundred 
eighty-first day, the linseed oilmeal being fed twice daily on 
shelled corn thereafter.
Three thrifty well grown pigs followed the two-year-old and 
yearling steers until they were shipped (160 days). Three pigs 
followed, the steer calves for 150 days. After that the pigs were 
changed, and six pigs followed the calves until they were mar- 
keted. The pigs were handled as those of the previous two years, 
except that a supplemental mixture (tankage 60, linseed oilmeal 
15, cottonseed meal 10, alfalfa meal 12, mineral mixture 3, total 
100 pounds) was hand-fed at the rate of 0.4 pound per pig 
daily p. m. feed (beginning one hundred twenty-first day de­
creased to 0.25 pound) in place of the tankage of the 1925-26 ex­
periment and the tankage-linseed mixture of the 1926-27 experi­
ment.
The steers were hand-fed (all three years) twice daily, at ap­
proximately 8 a. m. and 3 :30 p. m.
1925-26 and 1926-27 experiments the linseed oilmeal 
was fed on the shelled corn. In the 1927-28 experiment the lin­
seed oilmeal was fed on the corn silage. However, during the 
last two months the calves received their linseed oilmeal on the 
shelled corn because silage had been omitted. Each lot was a 
law unto itself as regards feed consumption; all lots were 
pushed along”  on feed as fast as possible regardless of how 
any lot took to its feed.
All lots were watered in large open tanks, the object being
• »Mineral Mixture A—Limestone, 98 percent calcium carbonate grade, ground 49 97 • 
bone meal, special, Swift a 49.97 ; potassium iodide 0.06 ; total 100 pounds.
7
Culbertson et al.: Relative efficiency of calves, yearlings and two-year-old steers
Published by Iowa State University Digital Repository, 1929
245
to keep water before the steers continuously. During freezing 
weather the ice was broken twice daily.
The pigs following the steers were hand-fed twice daily. 
Shelled corn was allowed in limited amounts, being so regulated 
that the pigs were stimulated to consume as much com as possi­
ble from the trough and still clean up the corn from the steers’ 
droppings. The amounts fed the several lots differed, depending 
upon how far the steers’ droppings went in satisfying the pigs’ 
appetites. The com allowance was divided into two feeds daily; 
the meat meal tankage or supplemental mixture was mixed with 
the evening portion of corn. Block salt was kept before the 
pigs. The cheek lots of pigs, not following cattle, had access at 
all times to self-feeders containing shelled corn, the supplement
and block salt. y i n .  Feeds Used
A description of the various feeds used during the three years 
is given in Appendix D.
IX. Chemical Composition
A table (X X X I) giving the actual analysis of the feeds used 
is included in Appendix E.
RESULTS OF THE EXPERIMENTS 
Basic Considerations
The experiments herein reported were conducted in order to 
add to our knowledge of the length of time required to fatten 
cattle satisfactorily of different ages, to find the feed require­
ments of the cattle, to determine the cost figures and, in fact, to 
gather a comparative story of the feeding, management and 
marketing of cattle of different ages.
Fig. 1. Representative two-year-old feeder at start, 1925-26 experiment.
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1925-26 Experiment— Summarized Data 
Figures are given in tables II, III and IV  summarizing the 
weights, gains, feeding and financial data of the experiment foi 
feeding periods of different lengths. Table X X X II  supplemen­
tary to these three tables but giving the results by monthly 
periods, will be found in the appendix.
Getting the Cattle on Feed
Table I shows how the cattle were started on feed; the amount 
of feed given daily for the first 40 days is presented. The two- 
year-olds (Group A ) were on full feed at approximately four 
weeks and the yearlings at about five weeks. The calves varied 
considerably as regards their feed intake but were pretty well
TABLE I. FINISHING CALVES, YEARLINGS AND TWO-YEAR-OLD STEERS. 
How Cattle Went on Feed (Daily per steer basis)
(All figures in pounds)
Group A
Two-year-olds*
I
Year
Î
ings*
C
Calves*
Day Shelled corn Alfalfa hay Shelled corn Alfalfa hay Shelled corn Alfalfa hay
1 5.71 14.71 5.00 13.00 3.00 9.63
2 6.29 11.71 5.50 10.13 4.38 7.75
3 7.43 15.14 6.75 9.13 5.50 6.88
4 8.00 13.29 7.75 12.50 6.38 2.88
5 8.86 14.86 8.25 13.25 7.25 3.63
6 9.14 14.86 8.50 , 13.25 7.50 4.13
7 9.71 14.57 9.00 9.25 8.00 6.63
8 10.00 11.00 9.25 6.25 8.25 4.13
9 10.86 14.00 9.75 8.88 9.25 3.25
10 10.86 10.00 10.00 11.00 9.50 4.38
11 11.43 14.43 10.00 10.75 9.25 2.63
12 12.00 15.71 10.50 11.38 6.38 3.75
13 12.57 11.00 11.00 10.38 , 2.50 3.25
14 13.14 14.14 11.50 12.38 2.50 3.25
15 13.57 13.57 11.88 12.50 5.63 8.13
16 14.14 10.00 12.38 6.50 7.75 4.38
17 14.86 13.00 13.00 8.13 8.38 3.25
18 15.71 11.43 13.75 8.50 9.13 5.00
19 16.43 11.57 14.38 6.88 9.75 3.38
20 14.86 6.57 14.75 6.50 8.00 3.50
21 17.14 6.29 15.25 4.38 8.00 2.75
22 16.14 8.71 5.00 3.00 5.00 2.75
23 14.29 5.86 5.25 1.88 5.25 1.38
24 14.29 5.43 8.00 2.88 6.50 2.50
25 17.43 4.43 9.50 5.25 8.50 4.88
26 18.00 8.00 10.75 8.00 10.00 4.75
27 18.00 6.86 11.75 8.25 10.00 3.00
28 18.00 9.43 12.00 9.50 7.75 4.13
29 18.00 9.29 12.50 9.50 7.50 3.25
30 18.00 6.29 13.00 6.50 7.50 3.13
31 18.29 6.57 13.25 .. 8,63 7.75 3.00
32 18.29 5.86 13.75 6.75 8.00 2.75
33 18.71 4.86 14.50 5.63 7.50 2.25
34 19.14 5.71 15.00 7.88 7.50 4.00
35 19.71 5.29 15.00 7.38 7.50 3.38
36 20.00 4.86 15.00 5.88 8.00 2.75
37 20.00 8.57 15.00 7.25 7.75 5.50
38 20.00 6.57 . 15.00 6.00 7.50 3.25
39 20.14 6.71 15.13 5.25 7.63 4.50
40 20.29 10.00 15.25 6.50 7.88 4.75
*Linseed oilmeal was fed at the rate of 1 pound per steer per day first 30 days, then 
pounds for the two-year-olds and 2 pounds for the calves and yearlings ; salt was consumed at the 
rate of 0.026 pound}per day first 30 days for the two-year-olds; 0.040 for the yearlings and 0.033 
for the oalves; last ten days, 0.014 for the two-year-olds; 0.029 for the yearlings and 0.013 for 
the calves.
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| on feed at four weeks; in spite of their variable consumption,
I they gained over 2 1-3 lbs. per head daily the first month, or more 
I than 70 pounds each.
The calves in another year took their corn increase at the rate 
I of y4 pound per calf daily, starting out at 2.5 pounds shelled 
I  corn per head daily. They consistently ate their feed up clean, 
I  taking 10 pounds by the end of the first month. These calves 
B gained 2.74 pounds per head daily in this initial month.
In this particular year, 1925-26, the two-year-old cattle went 
■ on feed with little “ wavering”  as shown by the figures in table 
I I. They did not “ slack off”  on the shelled corn for several days 
I at a time as did the yearlings and calves. The calves were ap- 
I parently “ pushed”  somewhat too fast for best results.
Average Daily Feed Per Steer
The older cattle in this year, 1925-26, ate more feed daily than 
I the yearlings and the latter in turn ate more than the calves.
TABLE II. FEEDING CALVES, YEARLINGS AND TWO-YEAR-OLD STEERS 
Dec. 15, 1925, to April 14, 1926-120 Days-Experiment 272 .
I Seven Two-Year-Old Steers, Eight Yearlings and Calves in Each Group, Three Hogs Following 
Figures on single average steer basis (pounds and dollars)_________________
Group A
(7 two-year-olds)
B
(8 yearlings)
C
(8 calves)
Regular lot no. VII IX X
Av. initial weight 900.47 633.21 372.96
Av. final weight 1231.57 956.63 671.79
Av. daily gain 2.759 2.695 2.490
Av. daily feed: 13.143 9.175Shelled corn: 18.002
Linseed oilmeal 1.750 1.750 1.750
Alfalfa hay 7.355 7.606 4.127
Block salt .016 .032 .019
Feed required for 100 lbs. gain: 
Shelled corn 652.44 487.66 368.44
63.42 64.93 70.28 i
Alfalfa hay 266.56 282.22 165.73
Block salt .57 1.19 . 78
Cost of feed, 100 lbs. gain: 
Excluding hogs $11.53
$9.94 $7.61
Feed saved per 100 lbs. gain on 
steers by hogs: 24.76 12.51, Shelled corn 36.33
Tankage .64 .30 .32
Net cost feed, 100 lbs. gain steers: $9.65 $7.47Crediting feed saved by hogs $11.11
Crediting hog gains @ $10.50 $9.81 $8.62 $6.33
Necessary selling price steers, Ames, 
per 100 lbs. to break even: $8.62 $8.77Excluding hogs $9.50
Crediting feed saved bv hogs $9.38 $8.53 . 71
Crediting hog gains (5) $10.50 $9.04 $8.17 $8.20
belling price, Chicago, per cwt. $9.70 $9.70* $9.35*
Selling price, net Ames, per cwt. $8.65 $8.70* $8.35*
Margin per steer over feed costs: $0.75 -$2 .84Excluding hogs -$10.46
Crediting feed saved by hogs -$9 .07 $1.66 —$2.39
Crediting hog gains at $10.50 -$ 4 .78 $5.02 $0.99
The Ames prices of feeds used in this test for the first 120 days were as follows: Shelled corn , 
$0.61 per bushel or $21.80 per ton (14 per cent moisture basis); other feeds per ton: Linseed 
oilmeal, $55; Swift’s meat meal tankage, $75; alfalfa hay, $20; block salt, $20.
Initial cost feeder steers Ames: Two-year-olds $8.75, yearlings $7.95, calves $9.70 the 
hundredweight.
*Estimated.
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During the first 120 days, or up to the time the two-year-olds 
were marketed, they ate almost twice as much shelled corn as the 
calves, 18.00 and 9.18 pounds, respectively. The yearlings ate 
less corn than the two-year-olds on the average, or Î3.14 pounds.
The average daily linseed oilmeal consumption for the first 
120 days was the same in all groups, namely 1.75 pounds.
The two-year-olds and yearlings ate more hay than the calves 
during the first four months. The calves increased their daily 
hay consumption, on the average, from the one hundred twen­
tieth day to near to the end of the feeding period.
Table X X X II  gives the total feed allowed and the average 
daily feed consumption per steer by 30-day periods. This table 
shows how the feed was distributed thruout the periods.
TABLE III. FEEDING CALVES AND YEARLINGS
I Dec. 15, 1925—June 13, 1926-180 Days
II Dec. 15 ,1925-July 13, 1926-210 Days
Eight Yearlings and Calves in the Group 
Three Hogs Following First 132 Days; Then Two Hogs
Group
Regular lot no.
Av. initial wt.
Av. final wt.
Av. daily gain 
Av. daily feed:
Shelled corn 
Linseed oilmeal 
Alfalfa hay 
Block salt
Feed required for 100 lbs. gain: 
Shelled corn 
Linseed oilmeal 
Alfalfa hay 
Block salt
Cost of feed, 100 lbs. gain: 
Excluding hogs 
Feed saved per 100 lbs. gain 
on steers by hogs:
Shelled corn 
Tankage
Net cost feed, 100 lbs. gain steers: 
Crediting feed saved by hogs 
_ Crediting hogs gains @  $11.25 
Necessary selling price steers, Ames 
per 100 lbs. to break even: 
Excluding hogs 
Crediting feed saved by hogs 
Crediting hog gains @  $11.25 
gejjiug price, Chicago, per cwt. 
Selling price, net Ames, per cwt. 
Margin per steer over feed costs: 
Excluding hogs 
Crediting feed saved by hogs 
Crediting hog gains @  $11.25
1-180 Days
B
(8 yearlings)
IX
633.21
1116.25
2.684
13.894
1.833
7.456
.024
517.74
68.32
277.85
.91
$10.23
17.07
- .0 8
$10.05
$8.94
$8.94 
$8 „86 
$8.38 
$ 10. 20*  
$9.14*
$2.27
$3.15
$8.51
C
(8 calves)
11-210 Days
B
(8 yearling s)
IX
372.96
821.25
2.490
10.391
1.833
4.572
.016
417.21
73.61
183.56.66
$8.35
15.24
.26
$8.17
$6.93
$8.96
$8.87
$8.19
$10. 10*
$8.89*
- $  .59 
$ .19 
$5.78
633.21
1143.34
2.429
13.985
1.857
7.376
.022
575.69
76.45
303.65
.90
$11.32
22.84
.27
$11.06
$9.91
$9.45
$9.34
$8.82
$10.25
$9.19
-$3.01
-$1 .70
$4.18
C
(8 calves)
372.96
857.09
2.305
10.576
1.857
4.726
.016
458.77
80.56
205.01
.69
$9.18
12.24
.01
$9.05
$7.88
$9.41
$9.33
$8.67
$10.25*
$9.03*
-$3 .22
-$2 .58
$3.08
The actual home prices of the feeds used in this test—one hundred-twentieth to two hundred 
and tenth day—were as follows: Shelled corn $0.59 per bushel or $21 per ton (14 percent 
moisture basis); other feeds the same as shown in table II.
^Estimated.
w
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Average Daily Gains Per Steer
The two-year-old cattle made more rapid gains than the year- 
llings or calves for the first 120 days. The respective gains were
■ 2.75, 2.70 and 2.49 pounds daily per steer (see table II ).
The yearlings were fed longer, 210 days. Their gain was 
■slightly less as the period progressed so that the average daily
■  gain for these cattle during the total feeding period was 2.43 
■pounds. The calves were fed a longer time than the yearlings 
1(300 days in all). The gains made by the calves likewise de- 
■creased so that the average daily gain per steer for the 300-day
■  fattening period "was 2.145 pounds.
Dimensional Growth of the Steers
Table V gives the initial and final measurements taken on the
■  calves, after 4, 7 and 10 months of feeding, together with the
■  computed absolute increase in inches and in percentages of the 
1  original linear tabulation.
TABLE IV. FEEDING OUT THE CALVES TO HEAVIER WEIGHTS
Dec. 15, 1925-Aug 12, 1926-240 Days 
Deo. 15, 1925-Sept. 11, 1926-270 Days 
Dec. 15 ,1925-Oct. 11, 1926-300 Days
Eight Calves in the Group
Three Hogs Following First 132 Days; Then Two Hogs
Group C C C
Regular lot no. X X X
No. of days 240 270 300
Av. initial wt. 372.96 372.96 372.96
Av. final wt. •V- 906.25 945.00 1016.50
Av. daily gain 2.222 2.119 2.145
Av. daily feed: 10.801Shelled corn 10.524 10.602
Linseed oilmeal 1.875 1.889 1.900
Alfalfa hay 4.918 5.057 4.983
Block salt .016 .016 .017
Feed required for 100 lbs. gain: 500.43 503.51Shelled corn 473.63
Linseed oilmeal 84.38 89.15 88.57
Alfalfa hay 221.32 238.69 232.27
Block salt .74 .76 .79
$10.40 $10.44Excluding hogs $9.71
Feed saved per 100 lbs. gain on 
steers by hogs: 10.78 16.68Shelled corn 12.64
Tankage - .0 6  _ - .2 8 .02
Net cost of feed, 100 lbs. gain steers: $10.30 $10.25Crediting feed saved bv hogs $9.57
Crediting hog gains @  $11.25. $8.46 $9.22 $9 . 25
Necessary selling price steers, Ames, 
per 100 lbs. to break even: $10.13 $10.17Excluding hogs $9.71
Crediting feed saved by hogs $9.63 $10.06 $10.05
Crediting hog gains @$11.25 $8.97 $9.41 $9 • 4 2
Selling price, Chicago, per cwt. $10.40* $11.25* $12•00
Selling price, net Ames, per ewt. $9.17* $10.00* $10.73
Margin per steer over feed costs: -$1.21* $5.68Excluding hogs -$ 4 .83
Crediting feed saved by hogs -$4 .10 - $  .60 $6.92
Crediting hog gains @  $11.25 $1.84 $5.53 $ 13.31
The actual home prices of the feeds used in this test—two hundred tenth to three hundredth 
day—were as follows: Shelled corn $0.70 per bushel or $25 per ton (14 per cent moisture basis) 
with other feeds the same as charged in the 120—day table II).
♦Estimated.
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Similar figures are given for the yearlings and two-year-olds 
up to the time they were marketed.
Briefly the figures show:
Fig. 2. Representative yearling feeder at start, 1925-26 experiment
Fig. 3. Representative feeder calf at start, 1925-26 experiment
13
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1. The two-year-olds, as might be expected, were higher at 
the shoulders and hips and had a greater girth of heart and 
paunch than the yearlings or calves.
i 2. The calves made the most growth during the first 120 days 
as judged by the percentage increase in heart and paunch girth 
¡and shoulder and hip height. The two-year-olds showed the 
least increase.
3. The calves continued to grow so that at the end of the 10 
months feeding period they had made much the greatest per- 
[centage increase in heart and paunch girth and shoulder and 
! hip height.
■ t a b l e  V. DIMENSIONAL MEASUREMENTS AND GROWTH OF THE AVERAGE 
STEER AFTER FOUR, SEVEN, AND TEN MONTHS FEEDING
At start 
Heart girth 
Paunch girth 
Shoulder height 
Rump height
After 4 mos. 
feedin;
Heart girth 
Paunch girth 
Shoulder height 
Rump height
After 7 mos. 
feeding 
Heart girth 
Paunch girth 
Shoulder height 
Rump height
. After 10 mos. 
feeding 
Heart girth 76.19
Paunch girth 83.63 
Shoulder height 46.88 
Rump height 47.44
Calves
51.31
59.50
35.38
37.88
62.94
71.06
42.25
43.31
69.94
79.63
44.13
44.56
11.63
11.56
6.87
5.43
18.63 
20.13 
8.75 
6.68
24.88
24.13
11.50
9.56
Yearlings
22.67
19.43
19.42
14.33
36.31
33.83
24.73
17.63
48.49 
40.55
32.50 
25.24
61.25
70.88
41.50
43.19
73.00 
81.38 
46.25
48.00
79.25
.87.44
47.44
49.75
18.00
16.56
5.94
6.56
T wo-Y ear-Olds
aa9 <8
« aS'S
11.75 19.18 
10.50 14.81 
4.75 11.45 
4.81 11.14
29.39
23.36
14.31
15.19
71.14
80.36
46.57
48.71
81.64
89.93
51.07
52.79
10.50
9.57
4.50
4.08
§ i2 oë a (V~
14.76
11.91
9.66
8.38
Feed Required for 100 Pounds of Gain
The two-year-old steers ate the most feed for' the hundred 
pounds of gain. They required approximately 652 pounds of 
shelled corn (14 percent moisture), 63 pounds of linseed oilmeal, 
267 pounds of alfalfa hay and a little over 0.5 pound of block 
salt.
The yearlings for the same period (120 days) consumed only 
488 pounds of shelled corn, 65 pounds of linseed oilmeal, 282 
pounds of alfalfa hay and almost 1^4 pounds of block salt. The
14
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yearling®, however, required more feed as the period progressed 
until after 210 days of feeding they required 576 pounds of 
shelled corn, 76 pounds of linseed oilmeal, 304 pounds of alfalfa 
hay and practically 1 pound of block salt.
The calves required 368 pounds of shelled com, 70 pounds of 
hnseed oilmeal, 166 pounds of alfalfa hay and almost %  pound 
of block salt for the hundredweight of gain during the 120 days 
Ihe longer the calves were fed, the greater the total feed require- 
ment; for 300 days on feed they required 504 pounds of shelled 
corn 89 pounds of linseed oilmeal, 232 pounds of alfalfa hay and 
about %  pound of block salt.
Cost of Feed for 100 Pounds Gain on Steers
The net cost o f feed for 100 pounds of gain, after crediting 
teed saved by the hogs, was the most for the two-year-olds. Their 
net teed cost was $11.11 per hundredweight for a 120-dav feed­
ing period. J
The net feed cost for the yearlings for 120 days was $9.65 the 
pounds; for the 180-day feeding period the cost was 
$10.05; and for the 210-day feeding period, $11.06. The feed 
cost, then, of 100 pounds of gain was almost as much for finish­
ing the yearlings as for the two-year-olds.
The net cost of feed for the hundredweight of gain on the 
calves was $7.47 for the first 120 days of the feeding period. The 
longer the calves were fed, the greater the feed cost; for 180 days 
feeding the cost was $8 17, for 210 days $9.05, for 240 days $9.57, 
for 270 days $10.30 and for 300 days $10.25.
Feed Credits by Hogs Following
‘ ‘ Crediting pick-up”  (feed saved) is the most satisfactory way 
to be fair from the cost accounting standpoint to both steers and 
hogs. The steers are given credit for the nutrients which the 
hogs recover from the steer droppings thru deductions from the 
steer feed cost._ I f  the steer droppings are of so little value to 
following that it actually takes more corn and tankage 
(hand-fed) for a given amount of gain on the hogs than were 
required for the same amount of gain on the self-fed check lot 
of hogs, the steers should receive no credit.
On the other hand, it is not quite .fair to the steers to charge 
them for any loss realized on the hogs on the basis of crediting 
pick-up. I f  the hogs following any group of steers could not get 
enough out of the steer droppings to compensate the hogs for 
the conditions under which they lived following the steers the 
figures on the basis of “ not crediting hogs”  are the ones to use 
for that group of steers. The steers should not be made to buy 
corn and tankage for the hogs. Figures on the basis of crediting 
hog profits are included for the comparison inasmuch as that sys­
tem has been generally in use in the past.
15
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TABLE VI. FEED EQUIVALENT SAVED BY HOGS FOLLOWING STEERS 
(All figures in pounds unless otherwise designated)
[ Group 
I no.
Regular 
lot no.
Designation
Total per steer
Per 100 
of stee
pounds 
r gains
Percental 
steers ir
;e of feeds fed 
i grain bunk
Shelled
corn
Tankage Shelled
corn
Tankage Corn
grain
only
Total
concentrates 
and corn 
equivalent
120 days feeding (Dec. 15-.ft.pr. 14)
A VII Two-year-olds 120.3 2.12 36.3 .64 5.6 5.
B IX Yearlings 80.1 .97 24.8 .30 5.1 4.
C X Calves 37.4 .97 12.5 .32 3.4 3.
210 days feeding (Dec. 15-July 13)
C
IX
X
Yearlings 
Calv es
116.5
59.2
1.36
.04
22.8
12.2 •27
.01
4.0
2.7
3.7
2.3
306 days feeding (Deo. 15-Oct. 11)
C X Calves 107.3 .15 16.7 .02 3.3 2.8
Figures covering the feed equivalent saved by the hogs follow­
ing the steers are presented in table VI. These figures show the 
total feed saved per lot, feed saved per 100 pounds of steer gains 
and the percentage saved on the feeds fed the steers. The latter 
figures are given as percentage of corn grain and percentage of 
total concentrates fed steers based on com equivalent. The com 
equivalent was obtained by adding to the weight of corn grain 
saved 3.4 times the weight of the tankage saved for the first four 
months, 3.5 times for seven-month period and 3.3 times for eight- 
month period. These changes were due to the changing prices 
of the commodities.
Pis. 4. Representative two-year-old at finish after four months feeding, 1925-26
experiment.
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It will be noted that the hogs following the two-year-old 
steers saved considerably more corn and tankage for the first 120 
days than did those following the yearlings or calves. The hogs 
following the calves saved the least feed, indicating that young 
fattening calves make more efficient use of the concentrates than 
do the older and heavier cattle.
The actual percentage of concentrated feed fed to the steers 
and saved by the hogs following the yearlings decreased as the 
cattle were fed a longer period.
The hogs following the calves saved a lesser percentage of the 
feed after seven months feeding than they did at four months.
The percentage of the concentrates (corn grain and linseed 
oilmeal) saved by the hogs following was the greatest in the two- 
year-olds, namely 5.4. Three and seven-tenths percent of the 
concentrates fed to the yearlings during the seven months and 
2.8 percent of the concentrates fed to the calves for the ten 
months were saved by the hogs.
Progressive Gains, Feed Requirements and Cost of Gain
Table V II gives the progressive gains, the feed requirements 
and the cost of the gain with different prices of corn and alfalfa 
hay from the start of the experiment to the end of each successive 
30-day period until the cattle were marketed.
The cost of the 100 pounds gain on the average two-year-old 
steer with corn at 50 cents a bushel and hay at $20 a ton was 
$7.10 for the first 30 days, $8.15 for the first 60 days, $8.77 for 
the first 90 days and $9.88 for the first 120 days.
Note that the cost of the gain increases in all groups as the 
feeding period lengthens.
Necessary Selling Price on Steers to Break Even
The necessary selling price per hundredweight of the steers in 
order to break even financially is figured by dividing the sum of 
the initial cost per steer and the total feed cost per steer thruout 
the experiment by the final weight per steer at the close. These 
necessary selling prices are given (tables II, III and IV ) on the 
basis of not considering the hogs, crediting “ pick-up”  and of 
crediting hog gains at current value for the period concerned.
At the end of the 120-day feeding period when the two-year- 
olds were marketed the necessary selling price (Ames) after 
crediting pick-up, was $9.38 for the two-year-olds, $8.53 for 
the yearlings and $8.71 for the calves. The necessary selling 
price of the yearlings and calves increased until the time the 
cattle were marketed. After seven months feeding the necessary 
selling price of the yearlings was $9.34 and practically the same 
for the calves, or $9.33.
17
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t a b l e  v n . P R O G R E S sn ^ T O A T O srF E E D R E Q triR E M E iiT S  "AND COST OP G A IN  FR O M  TH E  STAR T OF TH E  
E X P E R IM E N T  TO TH E E N D  OF EA CH  SUCCESSIVE PERIOD
Period
Av. wt. per steer
Total 
gain 
(pro­
gressive 
to date)
Feed required for 100 lbs gain*
Cost of 100 pounds gain**
Corn @ 50c bu. Corn @ 75c bu. Corn @  $1 bu.
Shelled
corn
Linseed
oilmeal
Alfalfa
hay
Block
saltInitial Final Alfalfa hay @ Alfalfa hay @ Alfalfa hay @
$10 ton j $20 ton $10 ton 1$20 ton $10 ton $20 ton
Two-Y ear-Olds $ $ $ $ $ $
Dec. 15, p.m.-Jan. 14, a.m. 900.47 999.14 98.67 333.92 29.50 330.54 .80 5.44 7.10 6.94 8.60 8.45 10.11
900.47 1089.71 189.24 468.22 38.73 289.73 .60 6.70 8.15 8.80 10.25 10.91 12.36
Dec. 15, p.m.-Mar. 15, a.m. 900.47 1172.86 272.38 531.52 48.66 269.11 .59 7.43 8.77 9.82 11.16 12.21 13.55
Dec. 15, p.m.-Apr. 14, a.m. 900.47 1231.57 331.09 616.13 62.53 266.56 .57 8.54 9.88 11.32 12.66 14.09 15.43
Yearlings
Calves
Dee.
Dec.
Deo.
Dec.
Dec.
Dec.
Dec.
Dec.
Dec.
Dec.
15, p.m 
15, p.m.' 
15, p.m. 
15, p.m 
15, p.m 
15, p.m 
15, p.m. 
15, p.m. 
15, p.m. 
15, p.m
-Jan. 14, a.m. 
■Feb. 13, a.m. 
•Mar 15, a.m. 
.-Apr. 14, a.m. 
-May 14, a.m. 
-June 13, a.m. 
-July 13; a.m. 
-Aug. 12, a.m. 
Sept. 11. a.m. 
-Oct. 11, a.m.
633.21 717.50 84.29 311.00 35.17 308.02 1.44 5.29 6.83 6.69 8.23 8.09 9.63
633.21 803.75 170.54 382.94 52.35 274.21 1.18 6.23 7.60 7.95 9.32 9.67 11.04
633.21 892.50 259.29 410.34 57.43 268.72 1.21 6.58 7.93 8.43 9.78 10.28 11.63
Dec. 15, p.m.-Apr. 14, a.m. 633.21 956.63 323.42 462.89 64.51 282.22 1.19 7.31 8.72 9.39 10.80 11.48 12.89
633.21 1051.25 418.05 460.05 64.18 266.93 .99 7.19 8.53 9.26 10.60 11.33 12.67
633.21 1116.25 483.05 491.25 67.91 277.85 .91 7.64 9.03 9.85 11.24 12.06 13.45
Dec. 15, p.m.-July 13, a.m. 633.21 1143.34 510.14 549.01 76.04 303.65 .90 8.51- 10.03 10.98 12.50 13.45 14.97
372 96 443.75 70 79 267 84 41 93 178 17 1.38 4.43 5 32 5 64 6 53 6 84
372 96 512.75 139 79 307 06 63 93 176 43 .92 5.3$ 6 26 6 76 7 64 8 15
372 96 587.50 214 54 338 68 69 47 173 05 .85 5.80 6 66 7 33 8 19 8 85
372 96 671.79 298 83 355 92 69 82 165 73 .78 5.93 6 76 7 53 8 36 9 13
372 96 753.75 380 79 374 44 70 70 168 67 .70 6.12 6 97 7 8J 8 66 9 49
372 96 821.25 448 29 402 13 73 54 183 56 .66 6.53 7 45 8 34 9 26 10 15
372 96 ' 857.09 484 13 443 31 80 55 205 01 .70 7.21 8 23 9 20 10 22 11 20
372 96 906.25 533 29 458 06 84 46 221 32 .74 7.52 8 62 9 58 10 68 11 64
372 96 945.00 572 04 486 92 89 54 238 69 .77 7.99 9 19 10 18 11 38 12 38
372 96 1016.50 643 54 484 40 88 54 232 27 .79 7.91 9 07 10 09 11 25 12 27
7.73
9.03
9.71
9.96
10.34
11.07
12.22
12.74
13.58
13.43
*Feed equivalent credit or pick-up (deducted from the above figures): ,
Two-Year-Olds-Shelled corn 36.33; Linseed oilmeal equivalent .90 
Yearlings—First Four months—Shelled corn 24.76; Linseed oilmeal equivalent .42
Five months-Shelled corn 25.94; Linseed oilmeal equivalent .41
Six months-Shelled corn 26.48; Linseed oilmeal equivalent .41
Seven months-Shelled corn 26.67; Linseed oilmeal equivalent . 41
Calves-First Four months—Shelled corn 12.51; Linseed oilmeal equivalent .45
Five months-Shelled corn 14.17; Linseed oilmeal equivalent .21
Six months-Shelled corn 15.08; Linseed oilmeal equivalent .07
Seven months-Shelled corn 15.46; Linseed oilmeal equivalent .01
Eight months-Shelled corn 15.57; Linseed oilmeal equivalent-.08
Nine months-Shelled corn 13.51; Linseed oilmeal equivalent-.39
Ten months-Shelled corn 19.11; Linseed oilmeal equivalent-.03
♦Other feeds charged, ton basis, as follows: Linseed oilmeal $55 and block salt $20.
toUl
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Fig. 5. Representative yearling after four months feeding, 1925-26 experiment
The calves had to sell for $10.05 a hundredweight, Ames, after 
a 10 months feeding period to break even.
Shipping, Selling and Slaughter Data
Table V III gives the Chicago selling value (actual), the ship­
ping cost, Ames to Chicago, the shrinkage enroute to market and 
the dressing percentage of the three groups.
The actual selling price at Chicago was $9.70 a hundred­
weight for the two-year-olds sold in late April, $10.25 for the 
yearlings sold July 18 and $12.00 for the calves sold Oct. 18. 
The other selling prices given in the tables are estimated prices 
based on the monthly average price for cattle of their kind and 
weight.
The shipping cost was the least for the two-year-old cattle. It 
cost $1.05 the hundredweight to ship these cattle from Ames to 
Chicago. This cost includes the freight, bedding placed in cars, 
yardage, feed at yards, commission, shrinkage enroute and all 
charges incidental to shipping cattle. The shipping cost (actual) 
per hundredweight for the yearlings was $1.06 and $1.27 for 
the calves.
The shrinkage from the end of the experiment until the cattle 
were sold and weighed in Chicago was fhe least for the two-year- 
olds. However, all the cattle were not shipped the same number 
of days after the experiment was ended, hence these figures are 
not absolutely comparable. The shrinkage enroute, based on 
home weight just before shipping, was less for the yearlings than 
for the two-year-olds (3.59 and 3.94 percent).
The calves dressed highest, based both on Ames and Chicago 
weights. They dressed, Chicago weights, 62.60 percent, as com­
pared to 61.54 percent for the yearlings and 59.91 percent for 
the two-year-olds.
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TABLE V ili. SHIPPING AND SLAUGHTER DATA
Group no. A B C
Regular lot no. VII IX X
Actual selling value, Chicago per cwt. $9.70 $10.25 $12.00
Shipping cost per cwt:
(Represents difference between Chicago 
selling (shrunk) and Ames net (unshrunk) 
values per cwt.)* $1.05 $1.06 $1.27
Selling price, net Ames, per cwt. $8.65 $9.19 $10.73
Shrinkage-end of experiment-to Chicago 
(Ames to Chicago)**
Per head (pounds) 37.71 53.46 54.17
Percent 3.06 4.68 5.33
Shrinkage enroute (Ames to Chioago)t: 
Per head (pounds) 49.00 40.58 O
Percent 3.94 3.59 °
Dressing percentage, cold weights**: 
Based on Ames weights 58.07 58.66 59.26
Based on Chicago weights 59.91 6Ì.54 62.60
*Based on actual Chicago selling values, A, April 28,1926; B, July 19,1926; C, Oct. 18,1926.
♦♦Average three weights end of experiment, A, April 14, 1926; B, July 13, 1926; C, Oct. 11, 
1926, and Chicago group weight, A, April 28, 1926; B, July 19, 1926; C, Oct. 18, 1926.
tFinal group weight on loading day, A, April 26, 1926; B, July 17, 1926; C, none taken.
°Not available.
In table IX  the weight of the hides and fats is given for the 
cattle of different ages. The calves had the heaviest hides in 
proportion to their weight. They weighed 8.03 percent of the 
total. The yearlings’ hides figured 7.51 percent and the two- 
year-olds’ hides 6.76 percent of their live weight.
The two-year-olds had the largest proportion of internal fats; 
6.76 percent of their weight was caul, ruffle and gut fat. On the 
other hand, 6.47 percent of the yearlings’ weight and 6.41 per­
cent of the calves’ weight consisted of these fats.
Margin Per Steer Over Feed Cost Based on Chicago Selling Price 
(Actual and Estimated)
The selling price of the two-year-olds and yearlings (esti­
mated) was the same after 120 days of feeding, or $9.70 a hun­
dredweight at Chicago. The two-year-old cattle had the most 
finish, but at the end of 120 days of feeding (April, 1926) the 
yearling cattle were nearer the market weight in demand at that 
time and were appraised at the same price as the older, better 
finished cattle. The 672-pound calves did not show enough finish,
TABLE IX. HIDES AND FAT YIELDS.
Weights in pounds per steer and percentage of selling live weight, Chicago.
Group number Lot desig­
nation
Hi les
Total of all fats— 
caul, ruffle and gut*'
Av. wt. Bercent Av. wt. Percent;
A VII 80.7 6.75 80.7 6.76
B IX 81.9 7.51 69.8 6.40
C X 77.2 8.03 61.7 6.41Ü '
♦It is considered by Armour and Company that these amounts represent approximately half 
caul and ruffle fats and half other fats.
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showed too little prospect for high dressing yield and were some­
what too light to yield high grade carcasses. Consequently, they 
were appraised, Chicago basis, at $9.35 the hundredweight, or 
35 cents less than the yearlings and two-year-olds.
The margin per steer over feed cost at four months favored 
the yearling cattle, inasmuch as they cost less as feeders than 
the other groups, made their gain at less cost than the two-year- 
olds and sold for a high enough price to make the higher financial 
spread.
yearlings showed a “ per head”  margin over feed cost of 
$1 .00, while the two-year-old cattle showed a loss of $9.07 and 
the calves a loss of $2.39. Counting the overhead items, such as 
interest, labor and risk, all groups showed in the “ red.”
After six months feeding the yearlings showed $3.15 margin 
feed costs> crediting hog “ pick-up,”  as contrasted 
with $1.66 two months previously, a gain of $1.49. The calves 
changed their status, on the same basis, from a loss of $2.39 per 
calf to a plus margin of 19 cents, a favorable difference of $2.58.
After seven months of feeding the yearlings showed a loss 
margin of $1.70 and the calves a loss of $2.58 after the feed cost 
was paid. The yearlings went to market at this time.
The calves made their poorest showing in August, after eight
is?™ *» even tho they were appraised, Chicago basis, at 
$10.40— 15 cents over a month earlier and $1.05 over their value 
at the end of four months. The feed costs mounted too fast in 
proportion to the market value.
u month they improved in market value
by 85 cents per hundredweight, thus increasing their margin
Pig. 6. Representative calf after four months feeding, 1925-26 experiment.
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from a loss of $4.10 to a loss of $.60, or a gain of $3.50 in margin 
per head over the feed costs.
In the tenth and last month of feeding, they increased in value 
75 cents per hundredweight, from $11.25 to $12.00, Chicago 
basis, hence, the margin over feed costs was made more favorable, 
amounting to $6.92 per bullock.
At the close of the experimental feeding period the calves re­
turned the greatest margin per steer over feed cost or $6.92, 
whereas the yearlings and two-year-olds showed a loss of $1.70 
and $9.07, respectively.
What One Could Have Paid Per Hundredweight for the Yearlings and 
Calves as Feeders and Still Make the Same Margin Per 
Steer Over Feed Costs as the Two-Year-Olds.
Table X  shows the cost per hundredweight of the two-year- 
olds, yearlings and calves the day the experiment started and the 
price that could have been paid for thé yearlings and calves and 
still have them make as much margin (after crediting pick-up) 
as the two-year-olds (feed costs only considered).
In this year 1925-26 one could have paid $0.36 per hundred­
weight more for the feeder yearlings and $5.24 more per hun­
dredweight for the calves than for the two-year-olds and still 
make the same margins per head, all groups.
Return Per Bushel of Corn Fed
Table X I  gives the return for the bushel of No. 2 shelled corn 
fed to the two-year-olds, yearlings and calves during the total 
feeding period after paying for the other feeds but making no 
allowance for overhead charges.
In this year, 1925-26, the corn fed to the two-year-old steers 
returned 37 cents a bushel. Inasmuch as the market value of 
the corn was 61 cents a bushel, the feeding of two-year-olds 
under the conditions of this experiment was not profitable. The 
yearlings returned 57 cents per bushel of corn fed and the calves
i t) C 6HtS.
The corn fed to the calves had a value of 12 cents more than
TABLE X  WHAT ONE COULD HAVE AFFORDED TO PAY PER HUNDRED­
WEIGHT FOR THE FEEDER YEARLINGS AND CALVES AND STILL MAKE 
THE SAME MARGIN PER STEER AS THE TWO-YEAR-OLDS
Price that could have
Group Actual price (Per cwt.-exp’al yards)
been paid per cwt., Ames, 
and still make same margin
as the two’s
$8.75 $8.75
B-Yearlings
C-Calves
$7.95
$9.70
$9.11 
13.99
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TABLE XI. RETURNS PER BUSHEL OF NO 2 (14 PERCENT MOISTURE) 
oilililjLiJiiD CORN FED
Group Designation Corn price charged* (per bushel)
Cash return for 
corn fed* 
(per bushel)
A
B
C
Two’s
Yearlings
Calves
$ .61 
$ .60 
$ .63
$ .37 
$ .57 
$ .75
blockhsalt*|20eS ÍOr ° ther feeds Were a® follows> ton basis: Linseed oilmeal $55; alfalfa hay $20
it cost, but much of this would be absorbed by the risk, labor 
interest and other overhead charges.
Summary of the Experimental Results (1925-26)
The two-year-old steers made an average daily gain of 
2.759 pounds during the 120-day feeding period, which was 
greater than that made by the yearlings or calves.
The yearlings were fed for 90 days longer than the two-year- 
olds, or 210 days in all. The average daily gain of the yearlings 
decreased as the period progressed; they gained 2.695 pounds 
daily per steer for 120 days, 2.684 pounds for the 180 days and
2.429 pounds for the 210 days. •
The calves were fed for 180 days after the two-year-olds were 
shipped, or 300 days in all The average daily gain of the calves 
was 2.49 pounds for the first 120 days and the same for the 180 
days; 2.305 pounds for the 210 days; 2.222 pounds for the 240
300 da s119 P°Unds for the 270 days5 and 2145 Pounds for the
The gain of the calves decreased from the one hundred eigh- 
tieth to the tw oM ndred seventieth day and then increased the 
last 30 days. The least gam, only a little more than a pound 
daily, was made from the middle of June to the middle of Sep- 
tember. They made better than two pounds daily a steer during 
the last 30 days of the period, or from the middle of Septembe? 
to the middle of October.
2. The two-year-old steers ate the most feed for the hundred 
pounds of gam. They required approximately 652 pounds of 
shelled corn (14 percent moisture), 63 pounds of linseed oilmeal, 
¿bl pounds of alfalfa hay and a little over y2 pound of block
Sdit* «
The yearlings for the same period ate only 488 pounds of 
shelled corn, 65 pounds of linseed oilmeal, 282 pounds of alfalfa 
hay and almost 1*4 pounds of block salt. However, the yearlings 
required more feed as the period progressed until after 210 days 
of feeding they required 576 pounds of shelled corn, 76 pounds 
of linseed oilmeal, 304 pounds of alfalfa hay and practicallv 1 
pound of block salt.
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Fig. 7. Representative yearling at finish, after four mouths feeding, 1925-26 experi­
ment.
The calves required 368 pounds of shelled corn, 70 pounds of 
linseed oilineal, 166 pounds of alfalfa hay and almost %  pound 
of block salt for the hundredweight of gain made for the 120 
days. The longer the calves were fed, the greater the total feed 
requirement until after 300 days on feed they required 504 
pounds of shelled corn, 89 pounds of linseed oilmeal, 232 pounds 
of alfalfa hay and about %  pound of block salt.
3. More com was “ saved”  by the hogs which followed the 
two-year-old cattle. The hogs following the two-year-old steers 
saved 36.33 pounds of corn and 0.64 pound tankage for each hun­
dred pounds of gain made by the steers. During the 210 days 
the yearlings were on feed the hogs following saved 22.76 pounds 
of corn and 0.30 pound of tankage. The hogs following the 
calves during the 300 days saved 16.68 pounds of shelled corn 
and 0.02 pound of tankage for each hundred pounds of gain 
made by the stc6i*s.
4. The net cost of feed for 100 pounds of gain, after credit­
ing feed saved by the hogs, was the most for the two-year-old 
cattle. Their net feed cost was $11.11 a hundred for a 120-day 
feeding period.
The net feed cost for the yearlings for 120 days was $9.65 a 
hundred. After a 180-day feeding period the cost was $10.05 
and after a 210-day feeding period, $11.06. The feed cost, then, 
of 100 pounds of gain was almost as much for finishing the year­
lings as for finishing the two-year-olds. •'
The net cost of feed for the hundredweight of gain on the 
calves was $7.47 for the first 120 days of the feeding period. 
The longer the calves were fed, the greater the feed cost. After 
180 days of feeding the cost was $8.17, after 210 days $9.05, after
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240 days $9.57, after 270 days $10.30, and after 300 days $10.25.
5. The actual selling price at Chicago was $9.70 a hundred­
weight for the two-year-olds, sold in late April, $10.25 for the 
yearlings sold July 18, and $12.00 for the calves sold Oct. 18. 
The other selling prices given in the tables are estimated prices 
based on the monthly average price for cattle of their kind and 
weight.
6. The shipping cost was the least for the two-year-old cattle 
— $1.05 a hundred to ship these cattle from Ames to Chicago. 
This cost included the freight, bedding placed in the cars, yard­
age, feed at yards, commission, shrinkage enroute and all charges 
incidental to shipping cattle. The shipping cost of the yearlings 
was $1.06 and for the calves $1.27.
7. The shrinkage from the end of the experiment until the 
cattle were sold and weighed in Chicago was the least for the 
two-year-olds All of the cattle, however, were not shipped the 
same number o f days after the experiment ended, hence these 
figures are not directly comparable.
8. The calves dressed highest, based both on Ames and Chi­
cago weights. They dressed, Chicago weights, 62.60 percent, as 
compared to 61.54 percent for the yearlings and 59.91 percent 
for the two-year-olds.
9. The calves had the heaviest hides in proportion to weight, 
inasmuch as their hides made up 8.03 percent of their weight. 
The yearlings’ hides made up 7.51 percent and the two-year-olds’ 
hides 6.76 percent.
10. The weight of internal fats in proportion to live weight
Fig. 8. Representative calf after seven months feeding, 1925-26 experiment
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Fig. 9. Kepresentative calf at finish, after 10 months feeding, 1925-26 experiment.
was greatest for the two-year-olds, 6.76 percent, in contrast with 
the yearlings, 6.47 percent, and calves, 6.41 percent. .
11. The two-year-old steers fed for 120 days and marketed in' 
late April, 1926, showed a loss over feed cost of $9.07 per steer 
after crediting feed saved by the hogs following. After 120 
days of feeding, the yearlings, altho they were not finished for 
market, would have returned a margin over feed cost of $l.bb 
per steer. The calves, had they been sold at this time, would
have shown a loss of $2.39 a head.
After 180 days (6 months) feeding, the yearlings would have 
showed a margin over feed cost, after crediting feed saved by 
the hogs, of $3.15 per steer. After 210 days (7 months) feeding, 
the yearlings showed a loss of $1.70 a head. Evidently, then, the 
yearlings should have been sold after a six-months feeding pe-
The calves showed a margin of 19 cents a head after a 180-day 
feeding period, a loss of $2.58 after 210 days, $4.10 loss after 
240 days, 60 cents loss after 270 days and a margin of $6.92 over 
feed costs after 300 days.
Second Experiment— 1926-27
Summarized Data
Figures are given in tables X II  and X III  summarizing the 
weights, gains, feeding and financial data of the 1926-27 expe - 
ment Table X X X II, supplementary to those two tables but 
giving the results by monthly periods, will be found m the ap­
pendix.
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Average Daily Feed Per Steer
The three groups of cattle were fed, side by side, for 120 days. 
At this time the two-year-olds and yearlings were marketed, 
lhe calves were fed 150 days longer, or 270 days in all.
Durmg the first 120 days the two-year-olds, as might be ex­
pected, ate the most feed per head daily. These steers ate, on the 
average, approximately 17 pounds of corn, as compared to 15 
^° nn ! i  * ** yeai*lings and 9 pounds for the calves.
The linseed oilmeal consumption was the same in all groups 
namely, 2.25 pounds per steer daily.
^ e d a fiy  hay consumption was the greatest with the two-year- 
(564) 23 m COmparison with the yearlings (7.17) and calves
The calves ate more com after the one hundred twentieth 
day so that in the 210 day feeding period they had eaten, on the
TABLE XII. FEEDING CALVES, YEARLINGS AND TWO-YEAR-OLD STEERS
c. Dec. 30, 1926 to April 29, 1927-120 Davs-ExDeriment 5>87
Seven Two-Year-Old Steers, Eight Yearlings and Ten Calves in a Group,
Three Hogs Following
________________Figures on single average steer basis (pounds and dollars)
Group
Regular lot no.
Av. initial wt.
Av. final wt.
Av. daily gain 
Av. daily feed:
Shelled corn 
Linseed oilmeal 
Alfalfa hay 
Block salt
Feed required for 100 lbs. gain: 
Shelled corn 
Linseed oilmeal 
Alfalfa hay 
Block salt
Cost of feed, 100 lbs. gain: 
Excluding hogs
Feed saved per 100 lbs. gain on 
steers by hogs:
Shelled corn 
Supplemental mixture*
Net cost feed, 100 lbs. gain on steers 
Crediting feed saved by hogs 
Crediting hog gains @ $9.50 
Neoessary selling price, steers, Ames, 
per 100 lbs. to break even: 
Excluding hogs 
Crediting feed saved by hogs 
Crediting hog gains @ $9.50 
Selling price, Chicago, per cwt. 
Selling price, net, Ames, per cwt. 
Margin per steer over feed costs: 
Excluding hogs 
Crediting feed saved by hogs 
Crediting hog gains @  $9.50
VI
778.67
1162.29
3.197
17.094
2.250
8.231
.017
534.71
70.38
257.48
.52
$10.09
43.98
4.23
$9.49
$9.00
$9.26
$9.06
$8.90
$11.40
$10.47
$15.61
$16.37
$18.22
B
658.21
1016.34
2.984
15.129
2.250
7.168
.026
506.95
75.39
240.17.88
$9.77
26.81
4.02
$9.35
$9.04
$9.11
$8.96
$8.85
$12.25
$11.06
$19.81
$21.31
$22.41
XI
435.77
753.43
2.647
9.388
2.250
5.636
.013
354.63
85.00
212.90
.50
$8.15
21.80
3.58
$7.80
$7.39
$9.37
$9.22
$9.05
$11. 00**$10.00**
$4.78
$5.89
$7.19
°f thi® were as follows: Shelled corn, $0.59 per bushel or
 ^.F^ual parts tankage and linseed oilmeal.
♦♦Estimated.
27
Culbertson et al.: Relative efficiency of calves, yearlings and two-year-old steers
Published by Iowa State University Digital Repository, 1929
265
average, 10.7 pounds of corn per steer; the com  consumption for 
the total period (270 days) was 11.02 pounds. The linseed was 
also increased to an average of 2.67 pounds for the total period. 
The hay consumption was lighter toward the end of the feeding 
period.
Average Daily Gains Per Steer
All groups of cattle made exceptionally good gains during the 
first 120 days. The two-year-olds averaged over 3 pounds daily 
(3.20), the yearlings almost 3 pounds (2.98) and the calves prac­
tically 2 2/3 pounds (2.65).
The gains of the calves were somewhat less from the one hun­
dred twentieth to the two hundred tenth or to the two hundred 
seventieth day. However, the calves gained an average of 2.42 
pounds daily for the total period of 270 days.
TABLE XIII. FEEDING OUT THE CALVES TO HEAVIER WEIGHTS
Dec. 30, 1926-July 28, 1927-210 Days 
Dec. 30, 1926-Sept. 26, 1927-270 Days
Vive Representative Calves Continued as the Group 
Three Hogs Following First 120 Days; ThereafterTwo Hogs
Group C C
Regular lot no. X I X I
No. of days 210 270
Av. initial wt. 435.77 435.77
Av. final wt. 962.00 1087.80
Av. daily gain 2.506 2.415
Av. daily feed:
Shelled corn 10.743 11.021
Linseed oilmeal 2.571 2.667
Alfalfa hay 5.031 5.001
Block salt .012 .012
Feed required for 100 lbs. gain:
Shelled corn 428.70 456.36
Linseed oilmeal 102i62 110.42
Alfalfa hay 200.79 207.11
Block salt .49 .51
Cost of feed, 100 lbs. gain:
Excluding hogs $11.04 $12.09
Feed saved per 100 lbs. gain on steers by hogs:
Shelled corn 19.52 24.77
Supplemental mixture* 2.12 2.13
Net cost of feed, 100 lbs. gain steers:
Crediting feed saved by hogs $10.69 $11.63
Crediting hog gains @ $9.50 $10.50 $11.52
Necessary selling price steers, Ames per 100 lbs. to
break even:
Excluding hogs $10.68 $11.35
Crediting feed saved by hogs $10.49 $11.08
Crediting hog gains @  $9.50 $10.39 $11.01
Selling price, Chicago, per cwt. $13.00** $16.50
Selling price, net, Ames, per cwt. $11.73 $15.11
Margin per steer over feed oosts:
Excluding hogs $10.04 $40.95
Crediting feed s aved by hogs $11.92 $43.91
Crediting hog gains @ $9.50 $12.89 $44.65
first 120 days; at $8.80 thereafter
The Ames prices of the feeds used in this test were as follows: Shelled corn first to two hun­
dred and tenth day-$0.82 per bushel or $29.20 per ton and first to two hundred and seven­
tieth day-$0.86 per bushel or $30.80 per ton (14 percent moisture basis); with other feeds the 
sanre as charged in the 120 day table, j 
♦Equal parts tankage and linseed oilmeal.
♦♦Estimated.
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Fig. 10. Representative yearling feeders at start, 1926-27 experiment. The two’s and 
calves were comparable as to quality.
TABLE XIV. DIMENSIONAL MEASUREMENTS AND GROWTH OF THE AVERAGE 
STEER AFTER FOUR, AND NINE MONTHS FEEDING
Calves Yearling Tvro-Year-Olds
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At start
Heart girth 55.60
Paunch girth 61.60
43.20
Rump height 44.20 5Ô!Ô6
o l . 36 
52.57
After 4 mos.
feeding
Heart girth 65.70 10.10 18.17 77.94 ’ 2.56 19.21 82.71 13.07 18 77Paunch girth 73.60 12.00 19.48 86.06 9.87 12.95 89.43 14.29 19 02Shoulder height 45.90 2.70 6.25 49.50 1.06 2.19 51.57 .21Rump height 47.60 3.40 7.69 51.19 1.13 2.26 52.57 .00 .00
After 9 mos.
feeding
Heart girth 77.50 21.90 39 39
Paunch girth 86.40 24.80 40 20
Shoulder height 46.60 3.40 7 87 ;Hump height 48.20 4.00 9.05
Dimensional Growth of the Steers
Table X IY  gives the measurements taken of the calves when 
the experiment started and after four and nine months of feed­
ing, together with the computed absolute increase, in inches, and 
in percentages of the original linear tabulations.
Similar figures are given for the yearlings and two-year-olds 
up to the time they were marketed (four months).
29
Culbertson et al.: Relative efficiency of calves, yearlings and two-year-old steers
Published by Iowa State University Digital Repository, 1929
267
The figures show that the two-year-olds at the start were high­
er at the shoulders and hips and had a greater girth of heart 
than the yearlings. However, the yearlings had a greater girth 
of paunch, approximately one inch per steer. The measurements 
of the calves were, as would be expected, less in all cases.
During the finishing period (120 days), the girths of the two- 
year-olds increased but the heights (shoulder and rump) were 
practically the same as at the start. The yearlings and calves 
increased in girth and height measurements during their respec­
tive feeding periods.
Feed Required for 100 Pounds of Gain
The two-year-old steers ate the most feed for 100 pounds of 
gain. They required approximately 535 pounds of shelled corn 
(14 percent moisture), 70 pounds of linseed oilmeal, 258 pounds 
of alfalfa hay and 0.5 pound of block salt.
The yearlings for the same period (120 days) took less feed, 
or 507 pounds of shelled corn, 75 pounds of linseed oilmeal, 240 
pounds of hay and 0.88 pound of block salt.
The calves for the first 120 days of the fattening period re­
quired only 355 pounds of shelled corn, 85 pounds of linseed oil­
meal, 213 pounds of hay and 0.5 pound of block salt. The longer 
the calves were fed the greater was the feed requirement; during 
the 270 day on feed they required 456 pounds of shelled corn, 
110 pounds of linseed oilmeal, 207 pounds of hay and 0.51 pound 
of block salt. However, the calves required less feed for the unit 
of gain during the finishing period than did the yearlings or 
two-year-olds.
Cost of Feed for 100 Pounds Gain on Steers
The net cost of gain, after crediting feed saved by the hogs, 
was the most for the two-year-old cattle. Their cost of gain for 
the 120 days was $9.49 per hundred as compared to $9.35 for 
the yearlings and $7.80 for the calves.
The net cost of the hundredweight of gain on the calves in­
creased as the calves were fed longer; for 210 days feeding the 
cost was $10.69 and for 270 days $11.63.
Feed Credited to Hogs Following
Figures covering the feed equivalent saved by the hogs follow­
ing the steers are presented in table X V . The corn equivalent 
was obtained by adding to the weight of corn grain saved 3.2 
times the weight of the supplement saved for the first 120 days; 
2.3 for the 210-day period; and 2.2 for the 270-day period.
Note that the hogs following the older cattle “ picked up”  more 
feed than those following the younger cattle (calves) ; the older 
cattle ate more corn daily than did the calves.
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TABLE XV. FEED EQUIVALENT SAVED BY HOGS FOLLOWING STEERS
(All figures in pounds unless otherwise designated)
Group
no.
Regular 
lot no.
Designation
Total per steer
Per 100 pounds 
of steer gains
Percenta
Corn
grain
only
;e of feeds fed 
Total
concentrates 
and corn 
equivalent
Shelled
corn
Sup.
mix.
Shelled
corn
Sup.
mix.
120 days feeding (Dec. 30-Apr. 29)
A
B
C
VI
X
XI
T wo-year-olds
Yearlings
Calves
168.7
96.0
69.2
16.2
14.4
11.4
44.0
26.8
21.8
4.2
4.0
3.6
8.2
5.3
6.2
9.5 
6.8
7.6
210 days feeding (Dec. 30-July 28)
C XIA Calves 102.7 11.2 19.5 2.1 4.6 4.6
270 days feeding (Deo. 30-Sept. 26)
C XIA Calves 161.5 13.9 24.8 2.1 5.4 5.2
During the time all of the groups of cattle were fed side by 
side (120 days) the actual percentage of concentrated feed (corn 
plus linseed oilmeal equivalent) saved by the hogs following was 
the greatest in the two-year-old group, 9.5. The hogs following 
the calves saved a lesser percentage (7.6) than did those follow­
ing the two-year-olds (9.5) but more than the hogs following the 
yearlings (6.8). 8
The hogs following the calves saved a lesser percentage of the 
feed fed the calves during the 210-day feeding period (4.6) than 
for the first 120 days (7.6). However, more feed was saved from 
the two hundred tenth to the two hundred seventieth day (5 2 
percent).
Progressive Gains, Feed Requirements and Cost of Gain
Table X V I gives the progressive gains, the feed require­
ments and the cost of the gain with different prices of corn and 
alfalfa hay from the start of the experiment to the end of each 
successive 30-day period until the cattle were marketed.
Note that the cost of the gain increased in all groups as the 
feeding period lengthened. For instance, the first 82 pounds 
of gain made by the average calf cost .at the rate of $6.25 per 
hundred. (Com  at 75 cents per bushel and hay at $20 per ton). 
The total gain of the average calf (652 pounds) 'cost at the rate 
of $10.55 per hundred.
Water Consumption
In order to get an idea as regards the water consumption of 
fattening cattle of different ages, several 10-day records were 
taken; two for the two-year-olds and yearlings and three for the 
calves.
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TA BLE X V I . PROGRESSIVE  G AIN S, FE E D  R EQ U IR EM E N T S A N D  COST OF G A IN  FR O M  TH E  STAR T OF TH E  
E X P E R IM E N T  TO T H E  E N D  OF E A C H  SUCCESSIVE PERIOD
Total 
gain 
(pro­
gressive 
to date)
Cost of 100 pounds gain
Av. wt. per steer 6 Corn @  50c bu. Corn @  75c bu. Corn @ $1.00 bu.
Period Shelled
corn
Linseed
oilmeal
Alfalfa
hay
Block
saltInitial Final Alfalfa hay**@ Alfalfa hay @ Alfalfa hay @
$10 ton 1 $20 ton $10 ton 1 $20 ton $10 ton 1 $20 ton
Two-Y ear-Olds______________ $________$ $ $ $ $
Dec. 30, p.m.-Jan. 29, a.m. 778.67 906.00 127.33 215.49 29.85 258.05 .40 3.96 5.25 4.93 6.22 5.90 7.19
Dec. 30, p.m.-Feb. 28, a.m. 778.67 1000.00 221.33 354.26 41.95 256.76 .44 5.48 6.77 7.08 8.37 8.67 9.96
Dec. 30, p.m.-Mar. 30, a.m. 778.67 1098.57 319.90 414.94 50.78 247.80 .47 6.20 7.44 8.07 9.31 9.94 11.18
Dec. 30, p.m.-Apr. 29, a.m. 778.67 1162.29 383.61 490.73 64.89 257.48 .52 7.29 8.57 9.50 10.78 11.70 12.98
Yearlings
Dec. 30, p.m.-Jan. 29, a.m. 658.21 748.25 90.04 329.88 44.75 327.22 1.22 5.71 7.34 7.19 8.82 8.67 10.30
Dec. 30, p.m.-Feb. 28, a.m. 658.21 838.75 180.54 385.67 52.93 272.17 1.11 6.12 7.48 7.86 9.22 9.59 10.95
Dec. 30, p.m.-Mar. 30, a.m. 658.21 935.00 276.79 428.37 59.80 256.43 .95 6.60 7.88 8.53 9.81 10.46 11.74
Dec. 30, p.m.-Apr. 29, a.m 658.21 1016.34 358.13 481.18 70.16 240.38 .89 7.24 8.44 9.41 10.61 11.57 12.77
Calves
Dec. 30, p.m.-Jan. 29, a.m. 435.77 518.00 82.23 198.72 50.07 232.52 .50 4.19 5.36 5.08 6.25 5.98 7.15
Dec. 30, p.m.-Feb. 28, a.m. 435.77 592.00 156.23 266.71 62.56 216.41 .46 5.01 6.09 6.21 7.29 7.41 8.49
Dec. 30, p.m.-Mar. 30, a.m. 435.77 677.00 241.23 294.77 69.97 218.34 .48 5.46 6.55 6.79 7.88 8.12 9.21
Dec. 30, "p.m.-Apr. 29, a.m 
Dec. 30, p.m.-May 29, a.m.
435.77 753.43 317.66 332.83 80.35 212.90 .50 6.04 7.11 7.54 8.61 9.04 10.11
435.77 834.94 399.17 354.20 86.52 198.96 .54 6.31 7.31 7.91 8.91 9.50 10.50
Dec. 30, p.m.-June 28, a.m. 435.77 910.00 474.23 377.61 91.82 195.01 .51 6.65 7.62 8.35 9.32 10.05 11.02
Dec. 30, p.m.-July 28, a.m. 435.77 962.00 526.23 409.17 99.86 200.79 . .49 7.14 8.15 8.98 9.99 10.82 11.83
Dec. 30, p.m.-Aug. 27, a.m. 435.77 1022.00 586.23 423.20 104.71 205.62 .49 7.42 8.45 9.32 10.35 11.23 12.26
Dec. 30, p.m.-Sept. 26, a.m. 435.77 1087.80 652.03 431.59 107.66 207.11 .51 7.58 8.61 9.52 10.55 11.47 12.50
*Feed credit or pick-up (deducted from the above figures):
Two-Y ear- Olds-Shelled corn 43.98; Linseed oilmeal equivalent 3.38 
Yearlings-Shelled corn 26.81; Linseed oilmeal equivalent 3.22 
Calves-First Four months-Shelled corn 21.80; linseed oilmeal equivalent 2.86 
Five months-Shelled corn 20.63; linseed oilmeal equivalent 2.26 
Six months-Shelled corn 19.90; linseed oilmeal equivalent 1.89
Seven months-Shelled corn 19.52; linseed oilmeal equivalent 1.70 
Eight months-Shelled corn 22.31; linseed oilmeal equivalent 1.70 
Nine months-Shelled corn 24.77; linseed oilmeal equivalent 1.70 
**Other feeds charged, ton basis, as follows: linseed oilmeal $50; block salt $20.’*
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Fig. 11. Representative two-year-old at finish, after four months feeding, 1925-26
experiment.
Table X V II shows the period the record was taken, the weights 
and gains of the cattle, the average amount of water drunk daily, 
the average amount of water partaken in feeds, the total, the 
percent water drunk of total consumed daily and the water in­
take per 100 pounds of gain.
During a 10-day period in February (8 to 18) the average 
two year-old steer drank daily 56.17 pounds of water from 
the tank, which was 91.28 percent of the total water ingested. The 
yearlings drank less water per day, 50.32 pounds and the calves 
even less, 34.24 pounds. The water drunk was 92.48 percent of 
the total water ingested by the yearlings and 92.50 percent by 
the calves.
The two-year-olds drank more water during a 10-day period 
in April (9-19), 61.39 pounds per steer daily. The yearlings
TABLE XVII. WATER CONSUMPTION BY PERIODS PER AVERAGE STEER 
(Figures in pounds unless otherwise designated)
Designation
2-Year-Olds
Yearlings
Calves
Period
Av.
weight
during
period
Gain
during
period
Water consumed 
daily t
Per­
cent­
age 
water 
drunk 
of total 
intakeDrunk In feed Total
Feb. 8-18 952.99 31.33 56.17 5.37 61.54 91.28
Apri. 9-19 1130.44 21.24 61.39 5.00 66.39 92.46
Feb. 8-18 793.49 30.16 50.32 4.09 54.41 92.48
Apr. 9-19 975.67 27.11 50.55 4.51 55.06 91.81
Feb. 8-18 555.01 24.67 34.24 2.78 37.02 92.50
Apr. 9-19 715.22 25.48 41.97 3.11 45.08 93.11
July 28-
Aug. 7 972.00 20.00 54.62 2.67 57.29 95.34
Drunk f eed Total
Water rntake 
per 100 
pounds gain
1793
2890
1668
1864
1388
1647
2731
171
236
136
166
113
122
134
1964
3126
1804
2030
1501
1769
2865
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during this period drank 50.55 pounds and the calves 41.97 
pounds.
A water record taken on the calves during the hot days of late 
July and early August showed a daily water consumption per 
calf of 54.62 pounds, this being 95.34 percent of the total water 
ingested.
Necessary Selling Price on Steers to Break Even
The necessary selling price per hundredweight of the steers 
in order to break even financially is given in tables X II  and 
XIII.
At the end of the 120-day feeding period, when the two-year- 
olds and yearlings were marketed, the necessary selling price per 
hundred (Ames) after crediting pick-up was $9.06 for the two- 
year-olds, $8.96 for the yearlings and $9.22 for the calves. -
The necessary selling price of the calves increased until the 
cattle were marketed. After 210 days the price was $10.49 and 
after 270 days $11.08.
Shipping, Selling and Slaughter Data
Table X V III gives the Chicago selling price, the shipping cost, 
Ames to Chicago, the shrinkage enroute to market of the three 
groups and the dressing percentage of the two-year-old steers.
The actual selling price at Chicago, May 9, 1927, was $11.40 
per hundred for the two-year-olds, $12.25 for the yearlings; the 
calves sold for $16.50, Oct. 3, 1927. Thus the 976-pound fin­
ished yearlings (Chicago weight) that sold May 9 brought 
$119.51 each while the 938 pound finished calves sold Oct 3 
brought $154.77, or $35.26 more per steer.
Pig. 12. Representative yearling at finish, after four months feeding, 1926-27
experiment.
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TABLE XVIII. SHIPPING AND SLAUGHTER DATA
Group no. A B C
Regular lot no. VI X XIA
Actual selling value, Chicago, per. cwt. 
Shipping cost per cwt:
(Represents difference between Chicago 
selling (shrunk) and Ames net (unshrunk)
$11.40 $12.25 $16.50
values per cwt)* $0.93 $1.19 $1.39Selling price, net Ames, per cwt. 
Shrinkage-end of experiment-to Chicago 
(Ames to Chicago) :**
$10.47 $11.06 $15.11
Per head (pounds) 25.09 40.71 49.80Percent
Shrinkage enroute (Ames to Chicago)!:
2.16 4.01 4.5$
Per head (pounds) 65.00 56.95 57.00Percent
Dressing percentage, cold weights:**
5.41 5.51 5.21
Based on Ames weights 
Based on Chicago weights
60.67
62.01 — ' --------
*Based on actual Chicago selling values, A, May 9, 1927; B, May 9, 1927; C, Oct. 3, 1927,
**Average three weights end of experiment, A, April 29,1927; B, April 29,1927; C, Sept. 26. 
1927 and Chicago group weight A, May 9, 1927; B, May 9, 1927; C, Oct. 3, 1927.
tFinal group weight on loading day, A, May 7, 1927; B, May 7, 1927; C, Oct. 1, 1927.
“Slaughter data not gathered.
The selling prices of the calves at the one hundred twentieth 
and two hundred tenth days are estimated, being based on 
monthly average prices for cattle of their kind and weight.
The actual shipping cost was the least for the two-year-olds. 
It cost $0.93 per hundred to ship these cattle from Ames to Chi­
cago^ This cost includes all shipping charges, such as freight, 
bedding placed in cars, yardage, feed at yards, commission and 
shrinkage enroute. The shipping cost per hundred for the year­
lings was $1.19 and $1.28 for the calves.
The percentage of shrinkage of the cattle, Ames to Chicago, 
based on weights taken just before the cattle were loaded, was 
quite close, 5.41 for the two-year-olds, 5.51 for the yearlings and 
5.21 for the calves.
The two-year-old steers dressed out very well, 62.01 pounds of 
carcass per 100 pounds liveweight in Chicago.
Chicago slaughter data were not gathered this year on the 
yearlings and calves.
Margin Per Steer Over Feed Cost Based on Chicago Selling Price 
(Actual and Estimated)
The yearlings brought a higher price per hundredweight than 
the two-year-olds when they were marketed in Chicago after a 
120-day fattening period. The prices were $12.25 for the year­
lings and $11.40 for the two-year-olds. The yearlings had slight­
ly more “  finish ”  than the two-year-olds and were nearer the de­
sired weight for the Chicago market at that time (May 9, 1927).
The 753-pound average calf at this time was estimated to be 
worth $11.00 a hundred in Chicago.
The margin per steer over feed cost at four months favored 
the yearling cattle. They showed a margin over feed cost, after
35
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crediting feed saved by the hogs, of $21.31. The two-year-olds 
showed a margin of $16.27 and the calves only $5.89 at this time.
After seven months of feeding the calves were estimated to 
be worth $13.00 a hundred, Chicago (July 28, 1927) and showed 
a margin of $11.92 per calf. After nine months of feeding they 
sold in Chicago for $16.50 a hundred and returned a margin 
over feed cost of $43.91 per calf.
It should be remembered that these margin figures do not in­
clude costs, other than feed and the original cost of the cattle 
the day the experiment started ; interest, labor, risk, bedding and 
other overhead charges are not included, and no credits were al­
lowed for manure.
What One Could Have Paid Per Hundredweight for the Yearlings and 
Calves as Feeders and Still Make the Same Margin Per 
Steer Over Feed Cost as the Two-Year-Olds
Table X IX  shows the cost per hundredweight of the two-year- 
olds, yearlings and calves the day the experiment started and the 
price that could have been paid for the yearlings and calves and 
still have them make as much margin (after crediting pick-up) 
as the two-year-olds. (Feed only cost considered.)
In this year, 1926-27, one could have paid $0.65 more per hun­
dredweight for the yearling feeders and $7.72 more per hun­
dredweight for the calves than for the two-year-olds in order to 
make the same returns over feed costs.
TABLE XIX. WHAT ONE COULD HAVE AFFORDED TO PAY PER HUNDRED­
WEIGHT FOR THE FEEDER CALVES AND YEARLINGS AND STILL MAKE 
THE SAME MARGIN PER STEER AS THE TWO-YEAR-OLDS
Group Actual price 
(per cwt.-exp’al yards)
Price that could have 
been paid per cwt., Ames, 
and still make same margin 
as the two’s
A-Two’s $ 8.85 $ 8.85
B-Yearlings $ 8.75 $ 9.50
C-Calves $10.25 $16.57
Return Per Bushel of Corn Fed
Table X X  shows the return per bushel of No. 2 shelled corn 
fed to the cattle of different ages.
In this year the corn fed to the two-year-olds returned $1.04 
a bushel or $0.45 more than it cost. Com fed to the yearlings 
returned $1.25 per bushel, which was $0.66 more than it cost.
The calves were fed higher priced corn (summer), hence the 
average cost of their corn (Ames) was $0.86 per bushel. The 
returns per bushel of corn fed to the calves was $1.69, $0.83 
more per bushel than it actually cost.
36
Bulletin, Vol. 23 [1929], No. 271, Art. 1
http://lib.dr.iastate.edu/bulletin/vol23/iss271/1
274
TABLE X X. RETURNS PER BUSHEL OF NO. 2 (14 PERCENT MOISTURE) 
SHELLED CORN FED
Group Designation
Price corn charged* 
(per bushel)
Cash return for 
corn fed* 
(per bushel)
A Two’s $ .59 $1.04
B Yearlings $ .59 $1.25
C Calves $ .86 $1.69
*Charges for other feeds were as follows, ton basis: Linseed oilmeal $54; alfalfa hay $20; 
block salt $20.
Summary of the Experimental Results (1926-27)
1. The average two-year-old steer gained 384 pounds, 3.197 
pounds daily, during the 120-day feeding period. The average 
yearling gained 358 pounds, 2.984 pounds daily, and the average 
calf 317 pounds, 2.647 pounds daily during the same period.
The calves were fed 150 days longer than the two-year-olds and 
yearlings or 270 days in all; The average daily gain of the calves 
was less from the one hundred twentieth to the two hundred 
seventieth day than previously so that their average daily gain 
was 2.415 pounds during the entire feeding period. The least 
gain of the calves was made during the seventh month (June 28 
to July 28), the average calf making 52 pounds or 1.73 pounds 
per day; a gain of 66 pounds was made during the ninth or final 
month of feeding.
2. The two-year-old steers ate the most feed for the hundred 
pounds of gain, or approximately 535 pounds of shelled corn (14 
percent moisture), 70 pourids of linseed oilmeal, 258 pounds of 
alfalfa hay and pound of salt.
Fig. 13. Representative calf after four months feeding, 1926-27 experiment
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Fig. 14. Representative calf at finish, after nine months feeding, 1926-27 Experiment.
The yearlings for the same period required 28 pounds less of 
shelled corn (507), 5 pounds more of linseed oilmeal (75), 18 
pounds less of alfalfa hay (240) and a little more salt (0.88).
The calves required approximately 355 pounds of shelled 
corn, 85 pounds of linseed oilmeal, 213 pounds of alfalfa hay and
pound of salt per hundredweight of gain made during the 
first 120 days. The longer the calves were fed, the greater the 
total feed requirement per hundredweight increase ; during the 
270 days on feed the calves required 456 pounds of shell corn, 110 
pounds of linseed oilmeal, 207 pounds of alfalfa hay and 72 
pound of salt. ,
3. The most corn was picked up by the hogs following the 
two-year-old steers. These hogs saved 44 pounds of corn and 4.2 
pounds of supplement for a hundred pounds of gain made by the 
steers, whereas the hogs following the yearlings saved 26.8 
pounds of corn and 4.0 pounds of supplement^
The hogs following the calves saved, during the 270 days, 
24.8 pounds of com  and 2.1 pounds of supplement per 100 
pounds of steer gain. .
4. The net cost of feed for 100 pounds of gain, after crediting 
feed saved by the hogs, was the most for the calves. Their net 
feed cost was $11.63 per hundred. The net cost of finishing the 
two-year-olds was $9.49 and the yearlings $9.35.
The net feed cost per 100 pounds gain on calves for the same 
length of time required to finish the two-year-olds and yearlings 
(120 days) was only $7.80 ; with the calves the feed requirements 
were greater and the average cost of the corn fed was higher 
from the one hundred twentieth day to the end of the finishing 
period.
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5. The actual selling price at Chicago per hundredweight for 
the fattened cattle in early May, was $11.40 for the two-year-olds 
and $12.25 for the yearlings; the price was $16.50 for the calves 
in early October.
. 6- The shipping cost was the least for the two-year-old cattle; 
it cost $0.93 per hundred to ship these cattle from Ames to Chi­
cago. This cost included all charges incidental to shipping cat­
tle. The shipping cost per hundred of the yearlings was $1.19 
and $1.39 for the calves.
7. The shrinkage from the end of the experiment until the 
cattle were sold and weighed in Chicago was the least for the 
two-year-old steers, an average of 25.09 pounds as compared to 
an average shrink of 40.71 pounds on the yearlings. The calves 
were not held the same number of days after the experiment 
ended as the other groups so that their shrink of 49.80 pounds is 
not directly comparable.
8. The cattle of all ages showed a substantial margin over feed 
cost at the time of marketing. The two-year-olds and yearlings, 
marketed in May, showed a margin over feed cost, after crediting 
feed saved by the hogs, of $16.37 and $21.31 per steer,, respec­
tively. The calves marketed in October after a 270-day (nine 
months) feeding period showed a margin of $43.91 per head.
Third Experiment— 1927-28, Summarized Data
Tables X X I  and X X II  summarize the Weights, gains, feeding 
and financial data of the 1927-28 experiment. Table X X X II,
TABLE X XI. FEEDING CALVES, YEARLINGS AND TWO-YEAR-OLD STEERS 
a T v  nJj°Q; 2®’ l ^ A p r i l  24, 1928-150 days-Experiment 298 
FoIlowing Year' ° ld Steers> Seven Yearlings and Eleven Calves in Each Group; Three Hogs
_________________Figures on single average steer basis (pounds and dollars)
Group A
(7 two-year-olds)
B
(7 yearlings)
C
(11 calves)
Lot no. I II IIIAv. initial weight 
Av. final weight 
Av. daily gain 
Av. daily feed:
Shelled Corn 
Linseed oilmeal 
Corn silage 
Alfalfa hay 
Mineral mixture 
Block salt
Feed required for 100 lbs. gain 
Shelled corn 
Linseed oilmeal 
Corn silage 
Alfalfa hay 
Mineral mixture 
Block salt
Feed saved per 100 lbs. gain 
on steers by hogs: 
Shelled corn 
Supplemental mixture*
827.90
1200.00
2.481
12.263
2.600
21.067
2.544
.039
.021
494.35
104.81
849.23
102.55
1.57
.84
36.74
- .4 9
631.19
1014.29
2.554
10.041
2.600
19.957
1.888
.035
.029
393.14,
101.80
781.41
73.91
1.38
1.14
35.69
- .4 8
380.97
722.79
2.279
7.203 
2.600 
1.1.818 
1.620 
.022 
.018
316.11
114.10
518.62
71.09
.97
.78
18.53
- .3 5
WtSTÔo|oun<islillSeed °ilmeal 15; cottonseed meal 10; alfalfa meal 12; mineral mixture 3;
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supplementary to these two tables but giving the results by 
monthly periods, will be found in the appendix.
Average Daily Feed Per Steer
The gains, daily feed consumption and feed requirements for 
a 150-day feeding period are presented in table X X I.
During the 150 days the two-year-olds ate the most feed per 
head daily, about 12 pounds of corn, 2.6 pounds of linseed oil- 
meal, 21 pounds of corn silage, 2.5 pounds of alfalfa hay, almost 
2/3 of an ounce of minerals and 1/3 of an ounce of salt. The
TABLE XXII. FEEDING CALVES, YEARLINGS AND TWO-YEAR-OLD STEERS 
Seven Two-Year-Old Steers-Nov. 26, 1927-May 4, 1928-160 Days 
Three Hogs Following
Seven Yearlings-Nov. 26 ,1927-May 4,1928-160 Days 
Three Hogs Following
Five Calves-Nov. 26, 1927-July 23, 1928-240 Days 
Three Hogs Following First 150 Days; Then Six Hogs
Group
Lot no.
Av. initial wt.
Av. final wt.
Av. daily gain 
Av. daily feed:
Shelled corn 
Linseed oilmeal 
Corn silage 
Alfalfa hay 
Mineral mixture 
Block salt
Feed required for 100 lbs. gain: 
Shelled corn 
Linseed oilmeal 
Corn silage 
Alfalfa hay '
Mineral mixture 
Block salt
Cost of feed, 100 lbs. gain: 
Excluding hogs
Feed saved per 100 lbs. gain on 
steers by hogs:
¡shelled corn 
Supplemental mixture*
^rL°ost feed, 100 lbs. gain steers: 
Crediting feed saved by hogs 
Crediting hog gains**
Necessary selling price steers, Ames 
_  Psr 100 lbs. to break even: 
Excluding hogs 
Crediting feed saved by hogs 
Crediting hog gains** 
gelling price, Chicago, per cwt. 
Helling price, net Ames, per ewt. 
Margin per steer over feed costs: 
Excluding hogs 
Crediting feed saved by hogs 
Crediting hog gains**
A
827.90
1215.55
2.423
12.370
2.625
20.778
2.474
.037
.020
510.54
108.34
857.60
102.09
1.53
.83
$13.93
36.32
- .5 6
$13.40
$13.25
$12.04
$11.87
$11.82
$14.50
$13.48
$17.53
$19.57
$20.17
B
631.19 
1026.53 
2.471
10.211
2.625
19.587
1.842
.034
.028
413.25
106.24
792.70
74.56
1.38
1.15
$11.95
35.61
- .5 5
$11.40
$11.28
$11.64
$11.44
$11.39
$14.50
$13.40
$18.03
$20.07
$20.68
III
380.97
938.54'
2.321
9.117
2.750
9.249
2.213
.018
.017
392.77
118.47
398.44
95.32
.76
.72
$10.99
15.61
- .6 2
$10.78 
$ 9.89
$11.44
$11.31
$10.78
$16.75
$15.57
$38.76
$39.96
$44.93
e/FZ® ^ Z168 ,Pr.loes of feeds as used in this test were as follows: Shelled corn, $0.84 per bushel or 
¿7c. „ , ,ton G f percent moisture basis); other feeds, ton basis: Linseed oilmeal $50; tankage 
«.Y  » « I  meal $47; alfalfa meal $40; mineral mixture (fed to hogs) $70; mineral mixture 
Uea to cattle) $60; corn silage $5.80; alfalfa hay $20;block salt $20.
hundredweight^61" steers Ames: Two-year-olas $11.15; Yearlings $11.45; Calves $12.10 per
3; totaluwib60’ ^nsee<* I5; cottonseed meal 10; alfalfa meal, 12; mineral mixture
C B an<f 1st ISO days of C hog gains @  $8.75; the last 90 days of group^ hog gains @  $10.00 per hundredweight.
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yearlings ate, on the average, approximately 2 pounds less of 
corn, 2 pounds less of corn silage, 2/3 of a pound less of hay, 
slightly less minerals and a little more salt.
The calves, as might be expected, ate less corn, less silage and 
less hay during the 150 days than the yearlings.
The two-year-olds and yearlings were fed for 10 days longer 
(160 days) and marketed. The calves were marketed after a 
240-day feeding period.
The daily feed consumption for the two-year-olds and year­
lings after 160 days of feeding was very close to that after 150 
days.
The calves, fed for 80 days longer than the others, ate more 
corn as the feeding period progressed.
The linseed oilmeal was increased; the average daily feed con­
sumption for the 240-day period was greater than at 150 days. 
The corn silage was discontinued after the one hundred eightieth 
day, consequently the average daily consumption of silage was 
less and the hay more at 240 days than at 150 days. The calves 
took less minerals from the self-feeder as the period progressed 
so that the, average calf ate only about 1/3 ounce of minerals 
daily for the 240-day feeding period.
Average Daily Gain Per Steer
The three groups of cattle made fairly good gains during the 
first 150 days; the two-year-olds averaged daily per steer 2.48 
pounds, the yearlings 2.55 pounds and the calves 2.28 pounds. - 
The two-year-olds and yearlings gained less during the final 
10 days of the feeding period so that their average daily gain 
for 160 days was 2.42 and 2.47 pounds, respectively.
The calves made a greater gain during the final three months 
of the period than for the first five months; the average per calf 
daily was 2.32 pounds for the eight months.
Dimensional Growth of the Steers
Table X X III  gives the initial and final measurements taken 
on the calves after five and eight months of feeding, together 
with the computed absolute increase, in inches, and in percen­
tages of the original linear tabulations.
Similar figures are given for the yearlings and two-year-olds 
up to the time they were marketed (160 days).
The figures show that the two-year-olds at the start were higher 
at the shoulder and hip and had a greater girth of heart and 
paunch than the yearlings. The calves had less height and 
smaller heart and paunch girths than the yearlings.
During the finishing period the yearlings made a greater per­
centage increase in girth of heart, girth of paunch and height 
of shoulder than the two-year-olds. During the finishing period
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TABLE XXIII. DIMENSIONAL MEASUREMENTS AND GROWTH OF THE 
AVERAGE STEER AFTER 160 DAYS* AND AFTER EIGHT MONTHS OF FEEDING
Calves Yearlings Two-Year -Olds
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At start
Heart girth 53.40 __
Paunch girth 63.00 4 7 ! 83 __Shoulder height 35.60 -
Rump height 38.10
After 160 days*
feeding
67.50 14.10 26.40 78.33 12.66 19.28 81.42 12.84 1.8.72
76.00 13.00 20.63 86.42 13.50 18.51 90.58 12.91
41.40 5.80 16.29 48.25 3.83 8 62 51.50
Rump height 44.00 5.90 15.49 50.33 3.16 6.70 52.50
After 8 mos. •
feeding
40.82Heart girth 75.20 21.80
Punch girth 84.20 21.20 33 • 66
Shoulder height 44.80 9.20 25.84
Rump hdight 47.00 8.90 23.36
*Calves-150 d; ys or 5 months.
the calves made the greatest percentage of increase in all meas­
urements, as would be expected, inasmuch as they were fed for 
240 days (eight months).
Feed Required for the Gain
The two-year-olds required the most feed for 100 pounds of 
gain. Their total feed requirement for the 160-day feeding 
period was 1,580.93 pounds of feed; of this total approximately 
511 pounds was corn grain, 108 pounds linseed oilmeal, 858 
pounds corn silage, 102 pounds alfalfa hay, 1.5 pounds min­
erals and 4/5 pound of salt.
The yearlings for the same period, required about 97 pounds 
less grain than did the two-year-olds, 2 pounds less linseed oil- 
meal, 65 pounds less com  silage, 27 pounds less alfalfa hay, 
slightly less minerals and slightly more salt for a total feed re­
quirement of 1,389.28 pounds.
The calves during the 240-day feeding period required less 
com, corn silage, minerals and salt, but more linseed oilmeal and 
alfalfa hay for the hundredweight of gain than did the yearlings 
during their finishing period of 160 days.
Cost of Feed for 100 Pounds Gain on Steers
The net cost of gain, after crediting feed saved by the hogs fol­
lowing, was the most during the finishing period for the two- 
year-olds. Their cost per hundredweight of gain was $13.40. 
The cost of gain on the yearlings, same basis, was $2.00 less, or 
$11.40 per hundred.
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Fig. 15. Representative two-year-old feeder at start, 1927-28 experiment.
The hundredweight of gain on the calves ($10.78) cost some 
$0.62 less than on the yearlings and $2.62, less than on the two- 
year-olds.
Feed Credits by Hogs Following
Figures covering the feed equivalent saved by the hogs follow­
ing the steers are presented in table X X IV . The corn equiva­
lent was obtained by adding (subtracting if a loss) to the weight 
of corn saved 2.1 times the weight of the supplement saved.
During the first 150 days of the fattening period the hogs fol-
TABLE XXIV. FEED EQUIVALENT SAVED BY HOGS FOLLOWING STEERS 
(All figures in pounds unless otherwise designated)
Group
no.
Regular 
lot no, Designation
Total per steer
Per 100 
of stee
pounds 
r gains
Percentage of feeds fed 
steers in grain bunk
Shelled
corn
Sup.
mix.
Shelled
corn
Sup.
mix.
Shelled
corn
Sup. mix.
150 days feeding (Nov. 26-Apr. 24)
A I Two-year-olds 136.7 -1 .8 36.7 - .4 9 7.4 fí OB II Yearlings 136.7 -1 .8 35.7 - .4 8 9.1 7 0C III Calves 63.3 -1 .2  : 18.5 - .3 5 5.9 4.1
160 days feeding (Nov. 26-May 4)
I Two-year-olds 140.8 1 -2 .2 36.3 - .5 6 7.1 5 7II Yearling* 140.8 -2 .2 35.6 - .5 5 8.6 6.6
240 days feeding (Nov. 26-July 23)
C III Calves J 86.9 -3 .4 15.6 - .6 2 4.0 2.8
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lowing the two-year-olds saved almost twice as much corn per 
hundred pounds of steer gain as did those following the calves.
The hogs following the cattle (all groups) ate more supple­
ment from their troughs than the check group of pigs took 
from the self-feeders.
The greatest saving of voided feed was with the yearling 
group from which the hogs recovered 6.6 percent of the total 
concentrated feed fed the steers. The hogs following the two- 
year-olds saved 5.7 percent of the concentrated feed fed the 
steers and those following the calves saved 2.8 percent during 
the entire period (240 days).
Progressive Gains, Feed Requirements and Cost of Gain
Table X X V  gives the progressive gains, the feed requirements 
and the cost of gain with different prices of corn and alfalfa hay 
from the start of the experiment to the end of each successive 
30-day period until the cattle were marketed.
Note that the cost of the gain increased as the feeding period 
progressed.
Water Consumption
Table X X V I shows the water consumption of the cattle as de­
termined from several 10-day records.
The two-year-old steers drank more water than the yearlings 
and calves during comparable periods. The average amount of 
water taken from the tank daily per two-year-old steer for the 
10-day periods in February and March was 34.40 pounds ; during 
the same time each yearling drank 26.88 pounds and each calf 
26.49 pounds on the average.
Fig. 16. Representative yearling feeder at start, 1927-28 experiment.
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TABL.E XXV. PROGRESSIVE GAINS, FEED REQUIREMENTS AND COST OF GAIN FROM 
EXPERIMENT TO THE END OF EACH SUCCESSIVE PERIOD 
_______________________ (Figures in pounds unless otherwise designated)_________
THE START*OF THE
Period
Av. wt. per steer
Initial Final
Nov. 26,p.m. -Dec. 26,a m. 827 90 928 57
Nov. 26,p.m -Jan. 25,a m. 827 90 1000 00
Nov. 26,p.m -Feb. 24,a m. 827 90 1070 00
Nov. 26,p.m. -Mar. 25,a m. 827 90 1129 71
Nov. 26,p.m.-Apr. 24,a m. 827 90 1200 00
Nov. 26,p.m.-May 4,a m. 827 90 1215 55
Total 
gain 
(pro­
gressive 
to date)
Feed required for 100 lbs. gain*
Min-
Shelled Linseed Corn Alfalfa eral Block
corn oilmeal Silage hay mix­
ture
salt
Cost of 100 pounds rain
Corn @  50c bu Corn @ 75c bu Corn @ $1 bu.
Alfalfa hay**@ Alfalfa hay @ Alfalfa hay @
$10 toni $20 ton Öop « eft 
1 
fi o°eft $10 ton|$20ton
Two-Y ear-Olds
100 67 254 19 58 87 844 34 88 27
172 10 326 52 69 00 870 76 98 78
242 10 382 48 86 01 876 85 102 32
301 81 437 93 98 67 856 73 105 65
372 10 458 03 104 08 849 23 102 55
387 65 474 23 107 33 857 61 102 83
1.32
1.88
1.86
1.67
1.67 
1.53
J ______ $_______ $ * $ $
.00 6 67 7 11 7 82 8 26 8 96 9 40
.94 7 73 8 23 9 20 9 70 10 66 11 16
.85‘ 8 67 9 18 10 40 10 91 12 12 12 63
.81 9 44 9 97 11 41 11 94 13 38 13 91
.84 9 71 10 23 11 77 12 29 13 83 14 35
.83 9 96 10 48 12 09 12 61 14 23 14 75
Yearlings
Nov. 26,p.m.-Dec. 26,a.m. 631.19 729.43 98.24 178.40 60.35 674.00 84.34 1.54 1.54 5.54 5.96 6.34 6.76 7.14 7 56Nov. 26,p.m.-Jan. 25,a.m. 631.19 801.71 170.53 250.88 69.65 778.67 80.92 1.72 1.25 6.69 7.10 7.82 8.23 8 95 9 86Nov. 26,p.m.-Feb. 24,a.m. 631.19 884.29 253.10 271.00 82.28 774.12 75.29 1.47 1.15 7; 14 7.51 8.36 8.73 9 58 9 95Nov. 26,p.m.-Mar. 25, a. m. 631.19 950.71 319.53 319.85 93.17 777.26 75.83 1.40 1.10 7.86 8.24 9.30 9.68 10.74 11.12Nov. 26,p.m.-Apr. 24,a.m. 631.19 1014.29 383.10 357.53 101.08 781.41 73.91 1.38 1.14 8.40 8.77 10.01 10.38 11 62 11.99XMov. 26,p.m.-May 4,a.m. 6ß l.19 1026.53 395.34 377.64 105.52 792.71 74.56 1.38 1.15 8.72 9.10 10.42 10.80 12.12 12.50
Calves
Nov. 26,p.m.-Dec. 26,a.m. 380.97 445.45 64.48 233.63 92.59 503.32 84.03 .98 1.33 6.31 6.73 7.36 7 78 8 41Nov. 26,p.m.-Jan. 25,a.m. 380.97 506.36 125.39 255.15 95.24 532.88 85.05 1.12 1.04 6.67 7.09 7.82 8.24 8.97Nov. 26,p.m.-Feb. 24,a.m. 380.97 583.64 202.66 259.29 103.16 493.44 72.98 .96 .87 6.72 7.09 7.88 8 25 9 05Nov. 26,p.m.-Mar 25,a,m. 380.97 654.55 273.57 276.21 109.20 499.79 72.81 .87 .77 7.04 7.41 8.28 8.65 9 52Nov. 26,p.m.-Apr. 24,a.m. 380.97 722.79 341.82 297.57 113.64 518.64 71.09 .97 .78 7.39 7.74 8.73 9 08 10 07Nov. 26,p.m.-May 24,a.m. 380.97 822.00 440.56 300.72 108.30 503.84 66.01 .86 .66 7.22 7.55 8.57 8.90 9 92Nov. 26,p.m.-June 23,a.m. 380.97 895.60 514.16 334.58 110.11 431.72 80.64 .76 .69 7.41 7.82 8.91 9.32 10 42Nov. 26,p.m.-July 23,a.m. 380.97 938.54 557.10 37^.15 117.66 398.44 95.32 .76 .72 7.97 8.44 9.66 10.13 11.36
*Feed credit or pick-up (deducted from the above figures):
**Other feeds charged, ton basis, as follows:
Two-Year-Olds—shelled corn 36.32; linseed oilmeal equivalent—. 73 
Yearlings-shelled corn 35.61; linseed oilmeal equivalent-.72 
Calves-First Five months-shelled oorn 18.53; linseed oilmeal equivalent-.46 
% Six months-shelled oorn 16.84; linseed oilmeal equivalent-.65
Seven months-shelled corn 16.00; linseed oilmeal equivalent-.75 
, , Eight months-shelled corn 15.61; linseed oilmeal equivalent-.81
Linseed oilmeal $50; corn silage $5.80; mineral mixture $60: block salt $20.
8.83
9.39
9.42
9.89
10.42
10.25
10.83
11.83
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Group Period
Weight
during
period
Gain
during
period
Water Consumed
Per­
cent­
age
water
drunk
of
total
intake
Water intake 
per 100
Drunk In feed Total
Drunk In
feed
Total
A
Two-Y ear-Olds 
B
Yearlings
Calves
Feb. 4-14 
Mar. 5-15 
Feb. 4-14 
Mar. 5-15 
Fetr. 4-14 
Mar. 5-15 
May 4-14 
July 3-13*
1034.99
1099.85
843.01
917.50
545.00
619.09
760.95
917.08
23 33 
19.90 
27 53 
22.14 
25.75 
23.64 
40.70 
14.32
36.04 
32.76 
28.67 
25.09 
25 94
27.04 
51.29 
65.02
17.95
13.16
17.16 
14.85
9.63
10.88
11.74
2.43
53.99
45.92 
45.83 
39.94 
35.57
37.92 
63.03 
67.45
66.76
71.34
62.56
62.82
72.93
71.30
81.37
96.40
1545
1646
1042
1133
1007
1144
1260
4541
769
661
623
670
374
460
288
170
2314
2307
1665
1803
1381
1604
1548
4711
Fig. 17. Representative feeder calf at start, 1927-28 experiment.
The water drunk by the two-year-olds during these periods 
was 69.05 percent of the total water intake whereas it was 62.69 
percent for the yearlings and 72.11 percent for the calves.
Two more 10-day water records were taken on the calves. 
These calves in May and July, when it was much warmer, drank 
more than twice as much water per head daily as they did in 
February and March.
Necessary Selling Price on Steers to Break Even
The necessary selling price per hundredweight of the steers 
in order to break even financially is given in table X X II.
The two-year-olds had to sell for $11.87 per hundredweight,
TABLE XXVI. WATER CONSUMPTION BY PERIODS PER AVERAGE S^EER 
(Figures in pounds unless otherwise designated)
* Silage discontinued.
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Fig. 18. Representative two-year-old at finish after 160 days feeding, 1927-28' ex­
periment.
Ames, after crediting pick-up, when finished at the end of 160 
days. The yearlings at the same time had to bring $11.44 or 
$0.43 less per hundredweight.
The calves, when finished after a 240-day feeding period, had 
to sell for $11.31 per hundredweight, Ames, which was $0.13 
less than the yearlings and $0.56 less than the two-year-olds mar­
keted after the 160 days of feeding.
Shipping, Selling and Slaughter Data 
Table X X V II gives the Chicago selling value (actual), the 
shipping cost, Ames to Chicago, the shrinkage enroute to market 
and the dressing percentage of the three groups of steers.
TABLE XXVII. SHIPPING AND SLAUGHTER DATA
Group no. A B C
Lot no. I II HI
Actual selling value, Chicago per cwt. $14.50 $14.50 $16.75 '
Shipping cost per cwt:
(Represents difference between Chicago 
selling (shrunk) and Ames net (unshrunk)
$4.02 $1.10 $1.18values per cwt.)*
Selling price, net Ames, per cwt. $13.48 $13.40 $15.57
Shrinkage-end of experiment-to Chicago
(Ames to Chicago)**: 
Per head (pounds) 39.38 36. Q4 30.54
Percent 3.24 3.60 3.25
Shrinkage enroute (Ames to Chicago)
39.21 38.32 24.00Per head (pounds)
Percent 3.23 3.73 ' 2.58
Dressing percentage, cold weights**:
61.28 61.67 61.82Based on Ames weights
Based on Chicago weights 63.34 63.97 63.90
♦Based on actual Chicago selling values, A, May 9, 1928; B, May 9, 1928; C, July 30,1928 
♦♦Average three weights, end of experiment, A, May 4, 1928; B, May 4, 1928; C, July 23, 
1928 and Chicago group weight, A, May 9,1928; B, May 4,1928; C, July 30, 1928. 
fFinal group weight on loading day, A and B May 7,1928; C, July 28,1928
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The actual selling- price ($14.50) per hundredweight at Chica­
go was the same for the two-year-olds and yearlings, marketed 
May 9, 1928. The calves sold in Chicago on July 30 for $16.75 
per hundredweight.
The shipping cost was the least for the two-year-old steers, 
$1.02 per hundredweight (all shipping charges and shrinkage 
included) . The shipping cost of the yearlings was $1.10 and for 
the calves $1.18 per hundredweight.
The percent shrinkage of the cattle, Ames to Chicago, based 
on weights taken just before the cattle were loaded, was the
Pig. 19. Representative yearling at finish, after 160 days feeding, 1927-28 experiment.
greatest for the yearlings or 3.73 percent. The two-year-olds 
shrank 3.23 percent and the calves 2.58 percent.
All groups of cattle dressed out very well, but the yearlings 
dressed highest, 63.97 pounds of carcass per 100 pounds live- 
weight Chicago; the calves yielded 63.90 pounds and the two- 
year-olds 63.34 pounds.
Table X X V III gives the weight of the hide and fats. The 
calves had the heaviest hides (7.49 percent) in proportion to 
weight, whereas the yearlings’ hides figured 7.12 percent and the 
two-year-olds’ hides 6.58 percent.
The yearlings had the most caul and ruffle fat, 5 percent of 
their weight; the two-year-olds were next with 4.81 percent and 
the calves last with 3.0 percent.
Margin Per Steer Over Feed Cost, Based on Chicago Selling Price
The two-year-old and the yearling steers sold for the same 
price in Chicago, $14.50 per hundred. The average two-year-old
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TABLE XXVIII. HIDES AJSTD FAT YIELDS.
Weights in pounds per steer and percentage of selling live weight, Chicago.
Group number
Lot desig­
nation Hi ies
To
caul anc
tal
ruffle fats
Av. wt. Percent Av. wt. Percent
A Two’s 77.4 6.58 56.7 4.81
B Y earlings 70.4 7.12 49.5 5.00
C Calves 68.0 7.49 27.2 3.00
steer was about 189 pounds heavier than the average yearling 
(1,216 as compared to 1,027). However, both groups had about 
the same finish and apparently the weight difference had no ef­
fect on price.
The yearlings showed a little more margin per steer over feed 
costs, after crediting the feed saved by the hogs, than the two- 
year-olds, or $20.07 to $19.57 per steer.
The calves when sold after 240 days feeding weighed 939 
pounds, on the average, and sold for $16.75 per hundred. That 
these calves were very well finished is indicated by the price, 
which was the top for calves of that weight for the day at Chi­
cago. The margin per calf was $39.96.
What One Could Have Paid Per Hundredweight for the Yearlings and 
Calves as Feeders and Still Make the Same Margin Per 
Steer Over Feed as the Two-Year-Olds
Table X X I X  gives the cost per hundredweight of the two-year- 
olds, yearlings and calves the day the experiment started, and 
the price that could have been paid for the yearlings and calves 
and still yield as much margin (after crediting pick-up) as the 
two-year-olds.
In this year, 1927-28, one could have paid $0.38 more per hun­
dredweight for the yearling feeders and $6.30 more for the 
calves than for the two-year-olds and still have obtained the same 
return over feed costs.
Cash Returns Per Bushel of Corn Fed
Table X X X  shows the return for the bushel of No. 2 shelled 
corn fed to the cattle of different ages.
TABLE X X IX . WHAT ONE COULD HAVE AFFORDED TO PAY PER HUNDRED­
WEIGHT FOR THE YEARLINGS AND CALVES AND STILL YIELD THE 
SAME MARGIN PER STEER AS WITH THE TWO-YEAR-OLDS
Group
Actual price 
(per cwt.-exp’al yards)
Price that could have 
been paid per cwt., Ames, 
and still yield same margin 
as the two’s
A-Two’s $11.15 $11.15
B-Yearlings $11.45 $11.53
C-Calves $12.10 $17.45
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[t a b l e  XXX. RETURNS PER BUSHEL OF NO. 2 (14 PERCENT MOISTURE)
CORN FED
Group Designation
Corn price charged* 
(per bushel)
Cash return for 
corn fed* 
(per bushel)
A Two’s $ .84 $1.39
B Yearlings $ .84 $1.53
C Calves $ .84 $1.86
I *The charges for other feeds were as follows, ton basis: Linseed oilmeal $50; corn silage $5.80 
[alfalfa hay $20; mineral mixture $60; block salt $20.
[ In this year, 1927-28, the corn fed to all steers was charged at 
$0.84 a bushel. The two-year-olds returned $1.39 per bushel of 
[corn fed, the yearlings $1.53 and the calves $1.86.
Summary of the Experimental Results Secured (1927-28)
1. The average two-year-old steer gained 388 pounds, during 
the 160-day feeding period, an average of 2.42 pounds daily. 
The yearlings averaged 395 pounds gain, or 2.47 pounds daily, 
for the same number of days on feed.
The calves were fed for 80 days more, 240 days in a ll; during 
this time the average calf gained 557 pounds, an average daily 
[gain of 2.32 pounds.
2. The two-year-olds ate the most feed for the hundred 
[pounds of gain; they required in round numbers 511 pounds of 
[shelled corn (14 percent moisture), 108 pounds of linseed oil- 
■ineal, 858 pounds of corn silage, 102 pounds of alfalfa hay, 1.5 
[pounds of minerals and 0.83 pound of salt.
The yearlings during the same period required for the hun- 
j dredweight of gain 98 pounds less of corn (413), 2 pounds less of
Fig. 20. Representative calf after 160 days feeding, 1927-28 experiment
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Fig. 21. Representative calf at finish after 240 days feeding, 1927-28 experiment
linseed oilmeal (106), 65 pounds less of corn silage (793), 27 
pounds less of alfalfa hay (75), 0.15 pound less of minerals 
(1.38) and 0.22 pound more of salt (1.15).
The calves during the feeding period of 240 days required less 
total feed for the hundredweight of gain than the two-year-olds 
or yearlings. The requirements were 393 pounds of corn, 118 
pounds of linseed oilmeal, 398 pounds of com silage, 95 pounds 
of alfalfa hay, 0.76 pound of minerals and 0.72 pound of salt.
3. A  higher percentage of the concentrates fed to the cattle 
was picked up by the hogs following the yearlings during the 
total feeding period, namely, 6.6 percent. The hogs following 
the two-year-olds picked-up 5.7 percent of the concentrates fed 
and those following the calves 2.8 percent.
4. The net cost of feed for 100 pounds gain, after crediting 
feed saved by the hogs, was $13.40 for the two-year-olds, $11.40 
for the yearlings and $10.78 for the calves.
5. The calves sold for the most money per hundredweight, 
$16.75. The two-year-olds and yearlings sold at Chicago on 
May 9 for $14.50 per hundredweight.
6. The shipping cost was the least for the two-year-olds, 
$1.02 per hundredweight from Ames to Chicago. This cost in- 
eluded all charges incidental to shipping. The cost of shipping 
the yearlings and calves was $1.10 and $1.18, respectively, per 
hundredweight.
| 7* The shrinkage enroute as figured from the weight taken 
just before shipping and the Chicago selling weight, was the 
least for the calves. These calves shrank: 2.58, the yearlings 3.73
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and the two-year-olds 3.23 pounds per hundred pounds live- 
weight.
8. The calves dressed highest, based on Chicago . weights. 
They dressed, Chicago weights, 63.97 percent, as compared to 
63.90 percent for the calves and 63.34 percent for the two-year- 
olds.
9. The calves had the heaviest hides, 7.49 percent of their 
weight. The hides of the yearlings yielded 7.12 percent and the 
two-year-olds 6.58 percent.
10. The weight of caul and ruffle fat in proportion to live- 
weight was the greatest for the yearlings, 5.0 percent, as con­
trasted with 4.81 percent for the two-year-olds and 3.0 percent 
for the calves.
11. All of the cattle showed good margins over feed cost after 
crediting the feed saved by the hogs. The two-year-olds and 
yearlings showed margins of $19.57 and $20.07, respectively, per 
steer. The calves, after 240 days feeding, showed a margin of 
$39.96 each.
APPENDIX A 
Animals Used—Steers
1925-26 Experiment
The two-year-old steers, yearlings and calves, showing a pre­
ponderance of Hereford blood, were purchased thru a livestock 
exchange. The cattle were shipped from Campana, New Mexico, 
Nov. 21, 1925, arriving in Ames Nov. 25. They graded as choice 
feeders. The average purchase price, New Mexico weights, 
freight prepaid to Ames, was $8.50 per hundredweight for the 
two-year-olds, $8.25 for the yearlings and $9.00 for the calves.
The two-year-olds and yearlings were dehorned. The calves 
were dehorned after arrival in Ames.
The two-year-old steers averaged 928 pounds, New Mexico, the 
yearlings 610 and the calves 398.
The cost of the cattle delivered in Ames was $9.54, $8.92 and 
$10.08 per hundredweight for the two-year-olds, yearlings and 
calves, respectively.
After the steers arrived in Ames they were run on bluegrass 
pasture without additional feed, other than salt, until about 10 
days before the experiment started when they were moved to dry 
lot and fed shelled corn and alfalfa hay.
This report deals with seven two-year-old steers, Lot VII, 
eight yearling^, Lot IX , and eight calves, Lot X .
The condition of the three groups of steers ranged from fair to 
medium on the basis of the following grades: Prime, choice, 
good, medium, fair, common and inferior. The cost of the cattle
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in the feed lots, Dec. 15, 1925, figured $8.75, $7.95 and $9.70 per 
hundredweight for the two-year-olds, yearlings and calves, re­
spectively.
1926- 27 Experiment
The two-year-old steers and steer calves, showing a prepon­
derance of Hereford blood, came from J. & C. Scharbauer & Com­
pany, Midland, Texas. They were shipped Dec. 16, 1926, arriv­
ing in Ames Dec. 23. They graded as choice feeders.
The average purchase price, Texas weights, freight prepaid to 
Ames, was $8.00 per hundredweight for the two-year-olds and 
$9.60 for the calves.
The two-year-olds averaged 845 pounds and the calves 453 
pounds, Texas weights.
Ten yearling steers, showing a preponderance of Hereford 
blood, were purchased on the Sioux City market Nov. 16, 1926, 
having been selected from several carloads. They graded on the 
market as good to choice feeders and averaged 616 pounds per 
head at Sioux City. The average purchase price at the stock 
yards was $8.35 per hundredweight.
The yearling steers, after arrival in Ames, were run on pas­
ture until a few days before the experiment started. They were 
then moved to dry lot and fed shelled corn and alfalfa hay. Some 
corn fodder was fed during the latter part of the pasture period. 
Salt was kept before them.
The two-year-old steers were fed corn fodder on pasture for 
approximately four days after they arrived. After that they 
were fed shelled corn, alfalfa hay and salt in dry lot until the 
experiment started on Dec. 30. The calves were fed shelled corn 
and alfalfa hay in dry lot from arrival to experimental day.
Seven two-year-old steers, Lot VI, eight yearlings, Lot X , and 
ten calves, Lot X I, are reported herein. The 10 calves were 
divided into two groups of five steers each after the first 150 days 
of the experiment.
The condition of the three groups of steers ranged from com­
mon to fair to medium on the basis of the grades used the pre­
vious year. The cost of the cattle in the feed lots on Dec. 30,
1926, was $8.85, $8.75 and $10.25 per hundredweight for the two- 
year-olds, yearlings and calves, respectively.
1927- 28 Experiment
Eight two-year-old steers, eight yearlings and twelve calves, all 
white-faces, were purchased on the Sioux City market Oct. 31,
1927. Each class of cattle was selected from approximately two 
carloads. They graded as good to choice feeding steers. The 
calves when purchased carried horns but were dehorned shortly 
after the experiment started.
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The two’s averaged 830 pounds per head, the yearlings 620 
and the calves 360 pounds. The average purchase price in the 
stock yards per hundredweight was $10.50 for the two-year-olds, 
$11.00 for the yearlings and $12.00 for the calves.
The steers arrived in Ames Nov. 1. They were run on blue- 
grass pasture during the day and fed shelled corn, alfalfa hay 
and salt in dry lot, night and morning, until the experiment 
started, Nov. 26, 1927. The calves were fed a small amount of 
oats along with the shelled corn.
Seven two-year-olds, seven yearlings and eleven calves were 
fed in the experiment. The condition of the steers when started 
on experiment ranged from common to fair (same grades being 
used as in two previous years). They cost in the feed lots, Nov. 
26, 1927, $11.15, $11.45 and $12.10 per hundredweight for the 
two-year-olds, yearlings and calves, respectively.
APPENDIX B
Animals Used— Hogs Following
1925-26 Experiment
The hogs that followed the cattle for the first part of the ex­
periment showed a preponderance of Spotted Poland China 
blood. They were purchased thru a stock pig dealer at Omaha 
about three months before being used to follow cattle. Previous 
to the experiment all were run together on pasture and fed 
shelled corn, meat meal tankage and salt. These pigs weighed 
approximately 161 pounds and were “ good”  in condition at the 
time the experiment started. Three hogs followed each group 
of cattle.
After the two-year-old steers were marketed, the pigs were 
changed, and two Poland China pigs, averaging about 187 
pounds in weight at the start, followed the yearlings and calves 
until the groups were marketed.
In alloting the hogs for the three experiments the distribution, 
as regards the breeding, color, condition, age and individual 
weights, was made so as to have the lots as uniform as possible.
A  check group of hogs was self-fed, free-choice style on shelled 
corn, meat meal tankage and block salt. The check group hogs 
showed how much corn and tankage (both self-fed) were re­
quired by a group of hogs similar to the groups following the 
steers. This check group was fed in a dry lot, smaller than the 
steer yards but adjacent to them. By using the feed requirement 
figures of the check lot, and knowing how much corn and tank­
age, or supplement (hand-fed, limited) was required for a simil­
ar lot following steers to make 100 pounds of gain, it is easy to 
calculate by subtraction the amount of grain or feed equivalent 
saved from the steer droppings by the hogs, this saving being in 
terms of com  and tankage, or supplement equivalent.
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1926-27 Experiment
The hogs that followed the cattle were purebred and high 
grade Poland Chinas. They were all raised on the station farm. 
Three hogs followed each group of cattle at the start. Two pigs 
followed the calves from April 29, 1927, to the end of the experi­
ment. Previous to the experiment all pigs had been run together 
and fed a limited ration of shelled com, meat meal tankage and 
salt. The pigs in the three-pig groups weighed approximately 
157 pounds per head at the start and those in the two-pig groups 
155 pounds.
The check groups of hogs, not following cattle, were self-fed 
free-choice style on shelled com, a supplemental mixture (meat 
meal tankage 50 pounds, linseed oilmeal 50 pounds, total 100 
pounds) and block salt.
1927-28 Experiment
The hogs that followed the cattle were purebred and high 
grade Poland Chinas. They were all raised on the station farm. 
Three hogs followed the two-year-olds and yearlings until they 
were marketed. Three hogs followed the calves for the first 150 
days; after that time six hogs followed until the end of the ex­
periment.
The first group of hogs used in this experiment had been run 
together on alfalfa pasture and fed a limited ration of shelled 
corn, whole oats and Trinity mixture (tankage 50 pounds, lin­
seed oilmeal 25 pounds, alfalfa meal 25 pounds). A  mineral 
mixture was self-fed during this period. These pigs averaged 
approximately 130 pounds at the start and were medium in con­
dition.
The pigs which followed the calves and those used in the sec­
ond check group (one hundred fiftieth day on) were farrowed 
in January. All of these pigs were fed together, from birth 
until they were used in this experiment. The ration was shelled 
corn, Trinity mixture and minerals, self-fed, free-choice style. 
These pigs averaged 58 pounds at the time they were placed in 
the cattle yards.
The check groups of hogs were self-fed, free-choice style on 
shelled corn, a supplemental mixture (meal meal tankage 60 
pounds, linseed oilmeal 15 pounds, cottonseed meal 10 pounds, 
alfalfa meal 12 pounds, minerals 3 pounds, total 100 pounds) 
and block salt. The three pounds of minerals used in the mix­
ture were of a mineral mixture made up as follows: Salt, bar­
rel, 20; limestone, raw, 38.99; bone meal, special, 38.99; iron 
oxide, commercial, 2; potassium iodide, 0.02; total, 100 pounds.
The hogs following the cattle were hand-fed a limited amount 
of corn and supplemental mixture with self-fed salt.
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APPENDIX C 
Housing and Yards 
1925-26 Experiment
The animals were housed in a long experimental feeding barn 
which faced the south. The floor of this bam was concrete for 
all groups except the two-year-olds, but the latter had a well 
packed and hard dirt base. Each lot of cattle had an inside floor 
space of approximately 19 by 20 feet. There was an 8-foot door­
way in each 20-foot section of the shed. The lot spaces inside 
were separated by open wooden partitions. The barn was, there­
fore, practically speaking, open from end to end, thus insuring 
uniform ventilation and temperature among all lots. The par­
titioned manger or bunk in which the hay was fed ran the length 
of the barn on the north side. In each section of the bam on the 
south wall, a salt block was placed in a box to which the steers 
had access at all times. The southeast corner of each section was 
fenced off so as to provide a creep for pig feeding.
The outside unpaved yard for each lot was approximately 20 
by 66 feet. The fences were approximately 5 feet high. In 
about the middle of each yard was a typical feed bunk, approxi­
mately 1 1Y2 feet long, 2%  feet wide and 8 inches deep where the 
corn grain and linseed oilmeal for all lots were fed. The water 
tanks were adjacent to the bunks.
1926-27 and 1927-28 Experiments
The animals in the experiments were housed in the same long 
experimental feeding barn which housed the cattle in the 1925-26 
experiment. However, this barn had been moved during the 
summer of 1926, and in the new location it faced the east. The 
floor area, manger space and other “ lot”  conditions were the 
same except that the floors were concreted in all lots, and the out­
side yard was paved for the first 30 feet adjoining the building. 
The feed bunks and water tanks were placed on the concrete s i 
the outside yard.
APPENDIX D 
Feeds Used
A  description of the various feeds follow s:
1925-26 Experiment
Shelled Corn: The shelled corn of mixed color, mostly yellow, 
used for both steers and hogs, was of the 1925 crop, locally 
grown. A  moisture determination was made on a-composite sam­
ple taken from each month’s supply. The moisture varied from 
20.7 percent during January and February down to 12.40 per­
cent in August.
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In all tables presented herein the shelled corn is figured on a 
No. 2, 14 percent moisture basis.*
Linseed Oilmeal: Linseed oilmeal from two shipments was 
used. Both shipments came from the Archer-Daniels-Midland 
Company at Minneapolis. The oilmeals were acceptable high 
protein, old process meals.
Meat Meal Tankage: Sw ift’s meat meal tankage was used, 
this being a regular 60 percent protein tankage.
Alfalfa Hay: This was Nebraska grown hay, probably sec­
ond cutting. It was a little coarse and brown in color but .pure. 
The alfalfa hay graded No. l|
Salt, Block: Secured from the Morton Salt Company, Chi­
cago, 111. The company stated that it carried from 98.5 to 99.5 
percent sodium chloride and was ‘ ‘ exactly the same salt that we 
pack for our table salt trade. ’ ’ It came in 50-pound blocks.
1926- 27 Experiment
Shelled Corn: The shelled corn of mixed color, mostly yellow, 
used for both steers and hogs, was of the 1926 crop, locally 
grown. A  moisture determination made on a composite sample 
from each month’s supply showed a variation from 21.20 per­
cent in January down to 12.10 percent in September.
Linseed Oilmeal: Linseed oilmeal from three shipments was 
used. That used from the start of the experiment to May 5,1927, 
came from the Archer-Daniels-Midland Company at Minneapo­
lis, May 5 to June 5, from the Ankeney Linseed Manufacturing 
Company at Des Moines and June 5 to the end of the experi­
ment from the Redwing Linseed Company at Redwing, Minn. 
All of the linseed meals were old process of acceptably high pro­
tein content.
Meat Meal Tankage: Swift’s regular 60 percent protein 
tankage was used from the start of the experiment to Feb. 28, 
1927. After that time Armour’s regular 60 percent protein 
meaf meal was used.
Alfalfa Hay: This hay was Iowa grown alfalfa, furnished by 
the Peasei Hay Company, Des Moines. It was second cutting, 
fairly green, choice alfalfa hay, grading No. 1.
Salt, Block: The same kind of salt as used in the 1925-26 
experiment]
1927- 28 Experiment
Shelled Corn: The shelled corn of mixed color, mostly yel­
low, used for both steers and hogs was of the 1927 crop, locally 
grown. A  moisture determination was made on a composite sam­
ple from each month’s supply. The moisture varied from a high 
of 22 percent in January to a low of 13.4 percent in July.
♦This is done with corn in all our experimental feeding so as to make the results, 
one year with another, comparable.
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Linseed Oilmeal: This was an acceptably high protein old 
process linseed oilmeal furnished by the Ankeney Linseed Manu­
facturing Company, of Des Moines.
Cottoiiseed Meal: This was used in the supplemental mix­
ture fed to the hogs. It was an acceptably high protein cotton­
seed meal furnished by the Buckeye Cotton Oil Company, of 
Memphjs, Tenn.
Meat Meal Tankage: Swift’s regular 60 percent protein 
grade meat meal tankage was used.
Corn Silage: The silage fed was made from the current 
corn crop, the variety, being Reid Yellow Dent The estimated 
yield of silage per acre was 8.5 tons. The yield of corn grain 
per acre on the shelled corn (14 percent moisture basis) was 
46.43 bushels. The average ton of silage therefore represents 
5.46 bushels of “ 14 percent moisture”  shelled corn.
Alfalfa Hay: This hay was Iowa grown, furnished by the 
Pease Hay Company, Des Moines.. It was fairly green choice 
No. 1 alfalfa, probably of first and second cuttings.
Alfalfa Meal: The alfalfa meal used in the supplemental 
mixture fed to the hogs was Triple X  brand, furnished by the 
Denver Alfalfa Milling and Products Company of Lamar, Colo.
Salt, Block: The same kind as used in the two previous ex­
periments.
Feed Prices: The prices of feeds used in computing the 
financial results of the experiments approximately represent the 
Ames market prices during the months that the experiment was 
in progress.
Obviously these prices will not necessarily be applicable under 
any other conditions or in another locality. The reader may, by 
applying his own prices to the feeds in question, estimate feed 
costs for his own local conditions. He can also estimate the 
initial cost of steers, and if he is feeding and handling cattle in 
a like manner he can make his own computations.
APPENDIX E 
Chemical Composition
Table X X X I  shows the actual analysis of the feeds used as re­
ported by W. G. Gaessler and J. A. Schulz of the Chemistry Sec­
tion of the Iowa Agricultural Experiment Station. The shelled 
corn composition is refigured to have it conform to the water and 
dry matter basis, as charged to the cattle, i.e. a 14 percent mois­
ture content. The other feeds are all reported on the natural 
feeding basis, representing the feeds as fed and charged.
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TABLE X X X I. CHEMICAL COMPOSITION OF FEEDS USED 
(Analyses by W. G. Gaessler and J. A. Schulz)
1925-26 Experiment 
(Pounds Per Hundred)
Water Dry
matter
Crude
protein
Carbohydrates Fat or 
ether 
extract
Mineral 
matter 
or ashN. free* 
extract
Crude
fiber
Shelled corn* 14.00 86.00 9.83 66.76 4.59 3.38 1.44
Shelled corn** 14.00 86.00 8.53 70.48 2.24 3.44 1.31
Shelled cornt 14.00 86.00 8.60 70.39 2.20 3.62 1.19
Linseed oilmeal0 7.27 92.73 33.62 38.24 10.38 5.77 4.72
Linseed oilmeal □ 6.28 93.72 37.36 34.72 10.34 5.91 5.39
Tankage 8.73 91.27 60.94 0.21 1.46 9.75 18.91
Alfalfa hay{ 10 . po 90.00 12.36 33.18 37.90 0.88 5.68
*July 1, 1925, to Dec. 31, 1925.
**Jan. 1, 1926, to July 1, 1926. 
tJuly 1, 1926, to Oct. 16, 1926.
°Dec. 1925, to April 20, 1926.
□April 20, 1926, to Oct. 16, 1926.
{Basis of 10 percent moisture-estimated.
1926-27 Experiment
Shelled corn* 14.00 86.00 8.60 70.63 2.38 3.19 1.20
Shelled corn** 14.00 86.00 8.68 69.96 1.97 4.01 1.39
Linseed oilmealf 7.35 92.65 37.69 33.82 10.60 5.09 5.45
Linseed oilmealft 10.14 89.86 33.70 33.84 9.86 6.85 5.61
Linseed oilmeal{ 9.70 90.30 34.84 34.66 9.78 5.89 5.13
Tankagelf 6.95 93.05 61.50 1*61 1.22 9.30 19.42
TankagelflT 7.68 92.32 60.62 0.74 4.35 7.40 19.21
Alfalfa hay 12.51 87.49 13.96 34.55 27.85 2.16 8.97
*Dec. 30, 1926, to July 1, 1927. 
**July 1, 1927, to Sept. 26, 1927. 
tDec. 30, 1926, to May 5, 1927. 
ttM ay 5, 1927, to June 5, 1927. 
{June 5, 1927, to Sept. 26, 1927. 
fD ec. 30, 1926, to Feb. 28, 1927. 
IHTFeb. 28, 1927, to Sept. 26, 1927.
1927—28 Experiment
Shelled corn* 14 00 86 00 8 51 70 16 2.26 3 77 1 30
Shelled corn** 14 00 86 00 9 45 69 24 2.66 3 37 1 28
Linseed oilmeal 9 79 90 21 35 38 31 37 10.12 6 10 7 24
Tankage 8 28 91 72 58 33 2 50 2.18 8 35 20 36
Alfalfa hay 8 65 91 35 ‘ 14 00 31 85 34.50 . 1 95 9 05
Corn silage 68 62 31 38 2 78 19 33 6.54 1 07 1 66
Cottonseed meal 6 26 93 74 41 53 26 03 10.79 8 24 7 15
Alfalfa meal 10 75 89 25 14 48 34 37 27.84 2 80 9 76
*Nov. 26, 1927, to Dec. 31, 1927. 
**Jan. 1, 1928, to July 23, 1928.
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TABLE X X X II. FEEDS CHARGED AND GAINS MADE PER AVERAGE STEER BY PERIODS FOR ALL EXPERIMENTS
All figures in pounds
Period
Average weight
Total
gain
Total fee< allow©d Average c aily feed
Initial Final During
period
Shelled
corn
Lins’d
oilmeal
Corn
silage
Alfalfa
hay
Salt
block
Min­
erals
Shelled
corn
Lins’d
oilmeal
Corn
silage
Alfalfa
hay
Salt
block
Min­
erals
1925-1926 Experiment 272
Group A Twos’ rations: Shelled eorn-linseed oilmeal-alfalfa hay-block salt
Dec. 15-Jan. 14 900 999 950 99 365 30 326 .79 ' ____ 12.18 1.00 -  - 10.87 .026 ____
Jan. 14-Feb. 13 999 1090 1044 91 589 45 — 222 .34 — 19.65 1.50 7.41 .011 —
Feb. 13-Mar. 15 1090 1173 1131 83 592 60 — 185 .49 — 19.73 2.00 — 6.16 .016 —
Mar. 15-Apr. 14 1173 1232 1202 59 614 75 — 150 .26 — 20.45 2.50 — 4.99 .009 —
Entire Period 900 1232 1082 332 2160 210 883 1.88 18.00 1.75 7.36 .016
Group B Yearlings’ ration: Shelled corn-linseed oilmeal-alfalfa hay-block salt
Dec. 15-Jan. 14 633 718 675 84 283 30 _ 260 1.21 __ 9.43 1.00 8.65 .040 ■ ____
Jan. 14-Feb. 13 718 804 761 86 412 60 -- - 208 .81 — 13.74 2.00 6.93 .027 —
Feb. 13-Mar. 15 804 893 848 89 433 60 --T— 229 1.13 — 14.43 2.00 7.64 .038 —
Mar. 15-Apr. 14 893 957 925 64 449 60 — 216 .70 — 14.97 2.00 7.20 .023 —
Apr. 14-May 14 957 1051 1004 95 455 60 . --- 203 .28 — 15.15 2.00 6.777.54 .009.009 —May 14-June 13 1051
June 13-July 13 1116 1143 •1130 27 436 60 ■ --- 207 .20 — 14.53 2.00 6.90 .007 —
Entire Period 633 1143 918 510 2937 390 _ _ 1549 4.61 13.99 1.86 7.38 .022
Group C Calves’ ration: Shelled corn-linseed oilmeal-alfalfa hay-block salt
Dec. 15-Jan. 14 373 444 408 71 198 30 126 .98 __ 6.61 1.00 4.20 .033 ___
Jan. 14-Feb. 13 444 513 478 69 248 60 — 121 .31 ----— 8.28 2.00 4.02 .010 --
Feb. 13-Mar. 15 513 588 550 75 307 60 — 125 .54 — 10.22 2.00 4.15 .018 —
Mar. 15-Apr. 14 588 672 630 84 348 60 — 124 .51 — 11.59 2.00 4.13 .017 —
Apr. 14-May 14 672 754 713 82 379 60 — 147 .31 — 12.63 2.00 -------- 4.90 .010 —
May 14-June 13 754 821 788 68 391 60 «----- 181 .29 — 13.02 2.00 6.02 .010 —
June 13-July 13 821 857 839 36 351 60 — 170 .43 ------- 11.69 2.00 5.65 .014 —
July 13-Aug. 12 \ 857 906 882 49 305 60 — 188 .58 ------• ■ 10.16 2.00 6.266.17
.019
.014
—
Aug. 12-Sept. 11 906 945 926 39 185
Sept. 11-Oct. 11 945 1017 981 72 378 60 ‘ --- - 129 .73 — 12.59 2.00 — 4.31 .024 . ------
Entire Period 373 1017 719 645 3242 570 1496 5.11 10.80 1.90 4.98 .017
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TABLE X X X II. (Continued)
Period
Average weight
Total
gain
Total feed allowed Average dilily feec
Initial Final During
period
Shelled
corn
Lins’d
oilmeal
Corn
silage
Alfalfa
hay
Salt
block
Min­
erals
Shelled
corn
Lins’d
oilmeal
Corn
silage
Alfalfa
hay
Salt
block
Min­
erals
1926-1927 Experiment 287
Group A Twos’ ration: Shelled corn-linseed oilmeal-alfalfa hay-block salt
Dec. 30-Jan. 29 
Jan. 29-Feb. 28 
Feb. 28-Mar. 30 
Mar. 30-Apr. 29 
Entire Period
779
906
1000
1099
779
906
1000
1099
1162
1162
842
953
1049
1130
994
127
94
99
64
384
330
551
587
583
2051
45
60
75
90
270
329
240
224
195
988
.51
.47
.53
.49
2.00
11.01
18.37
19.56
19.44
17.09
1.50
2.00
2.50 
3.00 
2.25
10.95
7.99
7.48
6.50
8.23
.017
.016
.018
.016
.017
Group B Yearlings’ ration: Shelled corn-linseed oilmeal-alfalfa hay-block salt
Dec. 30-Jan. 29 
Jan. 29-Feb. 28 
Feb. 28-Mar. 30 
Mar. 30-Apr. 29 
Entire Period
658
748
839
935
658
748
839
935
1016
1016
703
784
887
976
837
90
91 
96 
81
358
321
424
511
559
1815
45
60
75
90
270
295
197
218
150
860
1.10
.90
.64
.53
3.17
10.71
14.12 
17.05 
18.65
15.13
1.50 
2.00
2.50 
3.00 
2.25
9.82
6.56
7.28
5.01
7.17
.037
.030
.021
.018
.026
Group C Calves’ ration: Shelled corn-linseed oilmeal-alfalfa háy-block salt
Dec. 30-Jan. 29 
Jan. 29-Feb. 28 
Feb. 28-Mar. 30 
Mar. 30-Apr. 29 
Apr. 29-May 29 
May 29-June 28 
June 28-July 28 
July 28-Aug. 27 
Aug. 27-Sept. 26 
Entire Period
436 518 477 82 181 45 191 .41 6.04 1.50 6.37 .014 __
518 592 555 74 269 ; 60 -- - 147 .31 . -,--- 8.98 2.00 .----- 4.90 .010 —
592 677 635 85 313 75 — 189 .43 -- 10.43 2.50 ---- - 6.29 .014 —
677 753 715 76 363 90 -- . 150 .45 — 12.10 3.00 .---*— 4.99 .015 —-- :
753 835 794 82 370 90 — 118 .57 . - -- • 12.32 3.00 -- - — 3.93 .019 —
835 910 872 75 389 90 - - 131 .24 — 12.96 3.00 --« — 4.35 .008 —
910 962 936 52 371 90 — 132 .16 ---- ^ 12.36 3.00 — 4.39 .005 —
962 1022 992 60 356 90 ,--- 149 .32 ---- 11.86 3.00 —-u- 4.96 .011 —
1022 1088 1055 66 364 90 — 145 .44 ' ---- 12.13 3.00 ----- 4.83 .015 —
436 1088 781 652 2976 72 1352 3.33 11.02 2.67 5.00 .012
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TABLE X X X I I .  (Continued)
Period
Average weight
Initial Final During
period
Total
gain
Total feed allowed Average d «ly  feet
Shelled
corn
Lins’d
oilmeal
Corn
silage
Alfalfal Salt 
hay 1 block
Min­
erals
Shelled
corn
Lins’d
oilmeal
Corn
silage
Alfalfa
hay
Salt
block
Min­
erals
1927-1928 Experiment 298
Group A Twos’ ration: Shelled corn-linseed .oilmeal-corn silage-alfalfa hay-block salt-minerals
Nov. 26-Dec. 26 
Dec. 26-Jan. 25 
Jan. 25-Feb. 24 
Feb. 24-Mar. 25 
Mar. 25-Apr. 24 
Apr. 24-May 4 
Entire Period
828
929
1000
1070
1130
1200
828
929
1000
1070
1130
1200
1216
1216
878
914
1035
1100
1165
1208
1040
101
71
70
60
70
16
388
292
332
389
417
408
140
1978
60
60
90
90
90
30
420
850
649
624
463
574
165
3325
89
81
78
71
63
14
396
1.01
.60
.44
.39
.67
.11
3.22
1.33
1.90
1.27
.54
.80
.10
5.94
9.75
11.07
12.98
13.91
13.61
13.97
12.37
2.00
2.00
3.00
3.00
3.00
3.00 
2.63
28.33
21.62
20.81
15.43
19.14
16.45
20.78
2.96
2.71
2.59
2.37
2.09
1.42
2.47
.034
.020
.015
.013
.022
.011
.020
.044
.063
.042
.018
.027
.010
.037
Group B Yearlings’ ration! Shelled corn-linseed oilmeal-corn silage-alfalfa hay-block salt-mmeratls
Nov. 26-Dec. 26 
Dec. 26-Jan. 25 
Jan. 25-Feb. 24 
Feb. 24-Mar. 25 
Mar. 25-Apr. 24 
Apr. 24-May 4 
Entire Period
631
729
802
884
951
1014
631
729
802
884
951
1014
1027
1027
680
766
843
918
983
1020
849
98
72
83
66
64
12
395
210
278
287
360
370
128
1633
60
60
90
90
90
30
420
662
666
631
524
510
140
3133
83
55
53
52
41
12
296
1.51
.63
.76
.60
.87
.18
4.55
1.51
1.41
.79
.74
.83
.16
5.44
7.01
9.28
9.58
11.99
12.34
12.77
10.21
2.00
2.00
3.00
3.00
3.00
3.00 
2.63
22.07
22.19
21.05
17.48
17.00
14.03
19.59
2.76
1.84 
1.75 
1.72 
1.36 
1.16
1.84
.050
.021
.025
.020
.029
.018
.028
.050
.047
.026
.025
.028
.016
.034
Group C Calves’ ration; Shelled Corn-linseed oilmeal-co;n silage-alfafa hay-block salt-minerals
Nov. 26-Dec. 26 
Dec. 26-Jan. 25 
Jan. 25-Feb. 24 
Feb. 24-Mar. 25 
Mar. 25-Apr. 24 
Apr. 24-May 24 
May 24-June 23 
June 23-July 23 
Entire Period
381
445
506
584
655
723
822
896
381
445
506
584
655
723
822
896
939
939
413
476
545
619
689
773
859
917
661
64
61
77
71
68
99
74
43
557
163
181
220
243
274
319
404
386
2190
60
60
90
90
90
90
90
90
660
325
344
332
367
405
447
2220
54
52
41
51
44
48
124
116
530
.86
.45
.45
.35
.57
.24
.62
.46
4.00
.63 
* .78 
.55 
.43 
.93 
.50 
.08 
.32 
4.22
5.42
6.01
7.33
8.11
9.14
10.62
13.45
12.85
9.12
2.00
2.00
3.00
3.00
3.00
3.00
3.00
3.00 
2.75
10.82
11.46
11.06
12.24
13.52
14.90
9.25
1.81
1.75
1.38
1.71
1.46
1.59
4.13
3.88
2.21
.029
.015
.015
.012
.019
.008
.021
.015
.017
.021
.026
.018
.014
.031
.017
.003
.011
.018
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Shall I Feed Calves, Yearlings or 
T  w o-Y  ear-Olds ?*
B y  C. C. Cu lb ertso n , J o h n  M. E w a r d  an d  W . E. H a m m o n d
“ Shall I feed calves, yearlings or two-year-old steers?”  This 
is a big question with many Iowa farmers each fall. In order to 
find the differences which may be expected from feeding steers of 
different ages, experiments were conducted by the Iowa Agri­
cultural Experiment Station during 1925 to 1928, the results of 
which are given in the following pages.
The price at which feeders of different ages can be bought, the 
price they bring when sold and the price of feeds have so much 
to do with the profits in any one year that it is impossible to say 
that one would always make the most money with steers of any 
given age. The experiments, however, disclosed some differences 
which were quite consistent in the three years. They should be 
of help, therefore, in giving a feeder a basis on which to decide 
whether he shall choose calves, yearlings or two-year-olds.
What the Experiments Showed
In the particular years covered by these experiments, the 
calves made a greater margin per head over feed cost than the 
yearlings or two-year-olds. Furthermore, the calves required the 
least feed per 100 pounds of gain, and their gains were made at 
the lowest cost in two of the three years. On the other hand, the 
two-year-olds gained fastest in two of the three years and were 
a close second to the yearlings one year. The yearlings gained 
fastest one year and in all three years gained more rapidly than 
the calves.
The comparative profit or less in other years might be entirely 
different than that obtained from the steers of the three ages in 
these experiments. On the other hand, the rapidity of gains, 
the amount of feed per 100 pounds of gain and some of the other 
differences noted between the calves, yearlings and two-year-olds 
probably would be about the same in other years as they were 
found to be in the three years o f these experiments.
The outstanding differences noted and results of the experi­
ments are given in the following pages. I f a more detailed re­
port is desired, the complete edition of this bulletin should be se­
cured. This abridged edition attempts to give only the most out­
standing results and observations.
*This is an abridged and popular edition of Bui. 
Yearlings and Two-year-old Steers for the Producer.”  
the experiments reported in this bulletin may obtain 
Bulletin Section, Ames, Iowa.
No. 271 “ Relative Efficiency of Calves 
Those who want more details regarding 
the complete edition by request to the
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3Calves Year .ings Two-ye ar-olds
Daily gain 
(pounds)
Days on 
feed
Daily gain 
(pounds)
Days on 
feed
Daily gain 
(pounds)
Days on 
feed
1925-26 2.145 300 2.43 210 2.76 120
1926-27 2.415 270 2.98 120 3.197 120
1927-28 2.32 240 2.47 160 2.42 160
Fig. 1. Representative feeder calf at start, 1925-26 experiment
1. Two-Year-Olds, Yearlings Gained Fastest. In two of the 
three years, the two-year-olds gained fastest, with the yearlings 
not far behind. The yearlings gained fastest one year. The 
calves in all three years gained the slowest. Table I shows the 
daily gains for the different years and the length of time each 
lot was fed.
2. Calves Took Least Feed for 100 Pounds of Gain. In the 
total amount of feed for each 100 pounds of gain, the calves 
clearly excelled the older steers. I f  one takes only the first 120 
days on feed, the gain of the calves was made on far less feed than 
was required by the older cattle. The longer the calves were 
kept on feed, the more feed was needed to make 100 pounds of 
gain. As might be expected, the yearlings required less feed for
TABLE I. DAILY GAINS FOR EACH OF THE THREE YEARS.
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4TABLE II. AMOUNT OF FEED REQUIRED PER 100 POUNDS OF GAIN. 
(All figures in pounds)
1925-26
(Calves were on feed 300 days, yearlings 210 days, two-year-olds 120)
Age of steers Shelled corn, 
14% moisture
Linseed oilmeal Alfalfa hay Corn silage
Calves* 504 89 232 0
Yearlings* 576 76 304 0
Two-year-olds 652 63 267 0
1926-27
(Calves On feed 270 days, yearlings and two-year-olds 120 days)
Calves** 456 110 207 0
Yearlings 507 75 - 240 0
Two-year-olds 535 70 258 0
1927-28
(Calves on feed 240 days, yearlings and two-year-olds 160 days)
Calves 393 118 95 398
Yearlings 413 106 75 793
Two-year-olds , 511 108 102 858
*For the first 120 days on feed in 1925-26, the calves ate per 100 pounds of gain, 368 pounds 
of corn 70 pounds of oilmeal and 166 pounds of hay; the yearlings ate 488 pounds of corn, 65 of 
oilmeal and 282 of hay dining the first 120 days.
**For the first 120 days in 1926-27, the calves ate 355 pounds of corn, 85 pounds of oilmeal 
and 213 pounds of hay for each 100 pounds of gain.
each unit of gain than did the two-year-olds. Table II shows 
for the three years the amount of the different kinds of feed re­
quired for each 100 pounds of gain.
Fig. 2. Representative yearling feeder at start, 1927-28 experiment
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5Fig. 3. Representative two-year-old feeders at start, 1925-26 experiment
3. Calves Make Cheapest Gains in Two of Three Years. 
In two out of the three years, the net cost of the feed to put on 
100 pounds of gain, after crediting the feed saved by the hogs, 
was lowest for the calves. In the 1926-27 experiment, however, 
the price of corn began to rise in April from a trifle less than 70 
cents a bushel until in August, 1927, No. 2 yellow shelled corn 
was well above a dollar a bushel in Chicago. Thus the price of 
corn was increasing rapidly during the latter part of the feeding 
period of the calves. It was during this time, also, that the 
calves required more corn per 100 pounds of gain. These two 
factors made the net cost of 100 pounds of gain over $2 a hundred 
greater than that of the yearlings or two-year-olds. The exact 
cost for each year is shown in table III.
4. Calves Returned Highest Margin Over Feed Cost. In 
these experiments the calves returned a higher margin over feed 
cost at the end of the feeding period than either the yearlings or 
two-year-olds. Even in the second year, 1926-27, when the feed
TABLE III. NET COST OF FEED PER 100 POUNDS QF GAIN, AFTER 
CREDITING THE FEED SAVED BY THE HOGS.
Year
1925- 26
1926- 27*
1927- 28
Two-ye ar-olds Year lings Calves
Cost per Days on Cost per Days on Cost per ■Days on
cwt. feed cwt. feed cwt. feed
$11.11 120 $11.06 210 $10.25 300
9.49 120 9.35 120 11.63 270
13.40 160 11.40 160 10.78 240
*At the end of 120 days, the ne t cost per 100 pounds of gain of the calves in this year was 
$7.80. In the first year (1925-26) the cost of 100 pounds of gain was only $9.65 for the yearlings 
and $7.47 for the calves during the first 120 days on feed.
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6Fig. 4. Representative calf at finish, after 10 months feeding, 1925-26 experiment
cost per hundred pounds of gain was about $2 a hundred higher 
for the calves than for the older cattle, the margin over feed cost 
was nearly three times as great from the calves as from the two- 
year-olds and about twice as high as from the yearlings. It so 
happened that the calves sold on a good market, and price rela­
tionships were such that they made more money.„ Obviously, 
calves would not always be as much more profitable than year­
lings or two-year-olds as they were in the three years of these 
experiments. Table IY  shows the margins over feed cost for the 
steers in the three different years.
5. Calves Sold for Highest Prices. In all three years of 
these experiments the calves sold at a considerably higher price 
than the finished yearlings or two-year-olds. The selling prices
TABLE IV. LOSS OR MARGIN PER STEER OVER FEED COST*.
Two-year-olds Yearlings Calves
1925- 26
1926- 27
1927- 28
-$9.07 (Fed 120 days) 
$16.37 (Fed 120 days) 
$19.57 (Fed 160 days)
-$1.70 (Fed 210 days) 
$21.31 (Fed 120 days) 
$20.07 (Fed 160 days)
$6.92 (Fed 300 days) 
$43.91 (Fed 270 days) 
$39.96 (Fed 240 days) *
*If the calves in the 1925-26 experiment had been sold at the end of 120 days of feeding, they 
would have shown a loss over feed cost of $2.39 a head, $2.58 loss at 210 days, $4.10 loss at 240 
days, $0.60 above feed cost at 270 days. This indicates how prices fluctuate so that the loss or 
gain made on steers of any age must depend largely on the comparative prices at which the 
finished steers are sold. The price at which they are bought and the price of feed, likewise, may 
alter the margins. In the case of the yearlings in 1925-26, they would have returned a margin of 
$1.20 each over feed cost had they been marketed at the end of 120 days feeding and their margin 
would have been $3.15 a head if marketed at 180 days. But when they were fed 30 days longer 
(210 days) the margin vanished and the* Steers actually showed a loss of $1.70 a head. The 
favorable margins showed by the calves in the three years of these experiments was due partly 
to the fact that they went to market in late summer or fall at a time when prices happened to be 
especially favorable to them.
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(TABLE V. SELLING PRICES OF THE STEERS IN THE THREE YEARS
Year
Two-ye ar-olds Yearlings Calves
Price Month sold Price Month sold Price Month sold
1925- 26
1926- 27
1927- 28
$ 9.70 
$11.40 
$14.50
April
May
May
$10.25
$12.25
$14.50
July
May
May
$12.00
$16.00
$16.75
Oct. 
Oct. 
Aug. 1
The cost of the steers in the feedlot at Ames for the various years was as follows
Year Two-year-olds Yearlings Calves
1925 $ 8.75 ' $ 7.95 $ 9.70
Dec. 1926 $ 8.85 $ 8.75 $10.25 .
Nov. 1927 $11.15 $11.45 $12.10
of the steers of the different ages are given for all three years in 
table V.
6. Hogs Saved Most Corn Following Two-Year-Olds. 
These experiments showed clearly that if one is feeding yearlings 
or two-year-olds, it is more urgent that he have hogs following 
than if he is feeding calves. In all three years, the least corn was 
picked up, per 100 pounds of gain made by the steers, by the hogs 
following the calves. One year exactly the same amount was 
saved by the hogs from the yearlings and two-year-olds, but in 
the other two years, more corn was saved from the two-year-olds 
than from the yearlings. Table VI shows the amount of corn 
saved from 100 pounds o f gain for each of the three years.
Fig. 5. Representative yearling at finish, after four months feeding, 1925-26 experi­
ment.
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8TABLE VI. NUMBER OF POUNDS OF CORN SAVED BY HOGS FOR EACH 
100 POUNDS OF GAIN MADE BY STEERS.
Year
Two-y« ar-olds Yearlings Ca ves
Corn saved Days on Corn saved Days on Corn saved Days on
feed feed feed
1925-26 36 lbs. 120 23 lbs. 210 17 lbs. 3001926-27 44 lbs. 120 27 lbs. 120 25 lbs. 2701927-28 36 lbs. 160 36 lbs. 160 16 lbs. 240
7. Shipping Cost Highest for Calves in All Three Years. 
In all three years of the experiment the shipping cost for the 
calves was higher than for the yearlings or two-year-olds. Simi­
larly, the shipping cost was the lowest for the two-year-olds, but 
the difference in two of the three years was so slight as com­
pared with the yearlings that it was'not significant. The exact 
shipping costs are shown in table VII.
8. Two-Year-Olds Showed Smallest Shrink. From the end 
of the experiment until the cattle were sold in Chicago, the two- 
year-olds showed the smallest shrink in the two years when data 
were kept. The two-year-olds .shrunk from 2.16 to 2.58 percent. 
The yearlings and calves were rather close together in shrink. 
The yearlings were the lowest one year and the calves the other. 
Their shrink was from 3.23 to 4.58 percent.
9. Calves Had Highest Dressing Percentage. In the two 
years of the experiments when dressing percentages were deter­
mined, the calves dressed highest with the yearlings next. The 
difference in dressing percentage in 1925-26 was considerable, 
being 59.91 percent for the two-year-olds, 61.54 for the yearlings 
and 62.60 for the calves. In 1927-28, the two-year-olds dressed 
63.34 percent, the yearlings 63.90 and the calves 63.97. The dif­
ferences the latter year were so close as to be insignificant.
TABLE VII. SHIPPING COST OF THE STEERS—AMES TO CHICAGO.
Year Two-year-olds Yearlings Calves
1925-26 $1.05 per cwt. $1.06 per cwt. $1.27 per cwt.
1926-27 0.93 per cwt. 1.19 per cwt. 1.39 per cwt.
1927-28 1.02 per cwt. 1.10 per cwt. 1.18. per cwt.
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